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Original Communications 

DYSTOCIA IN DIABETES INSIPIDUS 

The Relation op Pituitary Oxytocin to Parturition 

C. Fisher, Ph.D., H. W. Magoun, Ph.D., and 
S. W. Ranson, Ph.D., M.D., Chicago, III. 

(From the Institute of Neurology, Northwestern University Medical School) 

T here is general agreement in the literature that parturition can 
take place normally in the absence of the hypophysis. For ex- 
ample, Reynolds (1937), in his recent review article on the nature of 
uterine eonti’actility, stated that no deficiency syndrome involving 
uterine activity has ever been described for the posterior pituitary 
lobe. Robson (1936) concluded that “The active changes occurring 
at parturition and leading to the expulsion of the fetus and placenta 
may take place in the absence of the pituitary (both anterior and 
IDOsterior lobes), and in animals with inactive ovaries. Normal par- 
turition may occur at a normal time in pregnancy in cases in which 
the activitj^ of the pituitary can be excluded.” Similarly, Van Dyke 
(1936), after reviewing the literature, concluded that the mechanism 
of labor was not under the control of the hypophysis. 

During the course of an investigation on the relation of the so-called 
hypothalamico-hypophyseal S 3 ’^stem to diabetes insipidus, certain ob- 
servations have been made which throw doubt on the conclusion that 
the hypophj^sis, and more especialh’- its neural lobe, is not involved in 
parturition. It has been shoivn that experimental diabetes insipidus 
can be produced with great regularitj'- in the cat and monkej’’ b}'’ plac- 
ing lesions in the anterior hj'^pothalamus in such a position that the}’' 
interrupt bilaterally the supraoptic component of the hjqiothalamieo- 
hypophj’-seal tract (Fisher, Ingram and Ranson, 1935 ; Fisher, Ingram, 
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Hare and Hanson, 1935; Ingram, Fislier and Hanson, 1936). The 
Horsle.y-Clar]ce stereotaxic instrument has been utilized in making the 
lesions described. For a detailed account of the findings on diabetes 
insipidus the reader should consult the monograph by Fisher, Ingrain 
and Hanson (1938). 


A brief descriiition of the liypothalamico-hypopliyseal system will be of assistance 
at this point. Fig. 1 is a diagrammatic representation of a mid-sagittal section 
through the hypothalamus and hypophysis of the cat.' As can be seen the hj’popliysis 
has intimate topographic relations with the hj’pothalamus. Its neural division maj' 
be divided into 3 parts: the expanded imrtion or (1) 2 ^flrs nervosa is connected to 
tlie base of the hj’pothalamus by means of the (2) infundihuJar stem and the (3) 
median eminence. The latter is the rostral continuation of the ventral wall of the 
infundibular stem which forms a good part of the floor of tlie third ventricle. The 
glandular division is likewise composed of 3 parts: (I) the pars ittheralis wliicli 
forms a cuff around the median eminence and the proximal part of the infundibular 
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Pig. 1. — ^Diagrammatic representation of a meclial sagittal section through the 
liypothalamus and hypophysis in tlie cat. From Fisher, Ingram, and Rnnson: 
Diabetes Insipidus and the Neuro-Hormonal Control of Water Balance, Edwards 
Brothers, Ann Arbor, Mich.) 


stem; (2) tlie pars intermedia which completclj’ invests the pars nervosa and is 
separated bj- the intcrglandular cleft from the main component of the glandular 
division, (3) the pars anterior. A he.’ivy bundle of un7nj'elinatcd nerve fibers, the 
lij-pothalamico-hj-popln’scal tract, connects the neural division of the hj’pophj’sis 
with the hj'pothalainus. I’liis tract has 2 components: (1) the supraoptico- 

hj’pophvseal tract arises mainlj' from the supraoptic nucleus and takes the path 
indicated in Fig. 1 to enter tlie median eminence, pass tlirough the ventral wall 
of the infnndibiihir .stem :ind finallj' to sj)road out in a dense mesliwork in the 
])ar.s nervosa. (2) The tuboro-hj-pophj’.seal tnact arises from the lateral and caudal 
jieri-infiindibular regions and enter.s the dor.sal w.all of the infundibular stem. 
would emphasize that all 3 parts of the neui-al division appear to have the same 
structure, tilthough the median eminence and infundibular stem are somewhat 
specialized for the conduction of fibers to the jiars nervosa. 

The (d)lifjU(‘ly striped circle in Fig. I represents the location of a typical lesion 
designed to produce <>xpeii/nenlal diabefe.s in.«ipidu.s. When such lesions are made 
the ni.mral division of the hypojihy.sis undergoes a series of striking degenerative 
change.'-, a detailed aci-nunf of which -will be found in the references g-iven above. 
Brietlv all 3 jiarts of the neural division .show marked thinning and hypercelhilarity. 
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the uninyelinatcd nerve fibers degencrale and the speeialized glial elements 
(pituicytes) disappear. An example of a degenerated and atrophic neural lobe 
from a cat with diabetes insipidus is shown in Fig. 3 which should be compared 
until Fig. 2 } the latter represents a transverse section through the hypophysis 
of a normal cat. 

It lias been shown that the atrophic neural lobes from cats which 
develop diabetes insipidus, following interruption of the snpraoptico- 
hypoiihyseal tracts, are markedly deficient in aiitidinretie, ‘ iiressor 
and, of great importance for the .subject mider discussion, oxytocic 
activity (Fisher and Ingram, 1936; Fisher, Ingram and Eansou, 1938). 
It has been concluded, therefore, that diabetes insipidus is essentiallj^ 
a deficiency syndrome caused by the failure of the atrophic neural 
division to secrete the antidiuretie hormone. 

Diabetes insipidus has been produced in a large number of cats, 85 
in all. Among these were 7 animals in various stages of pregnancy 
at the time of operation. All of these animals carried their litters to 



Fig-. 2. — Enlarged photograph of a section through the hypopliysis of a normal 
cat. A, pars anterior; C, central cavity; I, pars intermedia; IG, interglandular cleft; 
N', pars nervosa. 

term but developed a striking disturbance of the delivery mechanism. 
Four of them died in the course of a greatly prolonged labor during 
which they were either totally unable to expel the uterine contents or 
else succeeded in delivering only a part of their young. Two of these 
animals have alread}^ been discussed briefly in a previous paper 
(Ingram and Fisher, 1937). Three of the 7 animals managed to sur- 
vive parturition, but only after a protracted period of labor; 2 of 
these died within a few weeks after delivery. The implications of 
these results are of sufficient importance to warrant a more detailed 
discussion. 

It will help to clarify the following summary of results if it is 
pointed out that after bilateral interruption of the supraoptico-hypo- 
physeal tracts the resulting diabetes insipidus develops in several 
stages. Immediatelj^ following opei’atipn a temporary increase in 
the daily fluid exchange of varying proportions makes its appearance 
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and usualb^ lasts for four or five days. Tliis lias been called the 
tramient phase of diabetes insipidus. A period of normal Avater ex- 
change, AYhicli has been designated the normal inierphase then follows. 
In the majority of cases a persistent increase in the fluid exchange de- 
velops about tAA"o Aveeks postoperath'ely. This is the 2:)ermanent phase 
of diabetes insipidus. 


SUMMARY" OP RESULTS 

The peimanent phase of the diabetes insipidus in tlie 7 cats under consideration 
commenced after latent periods varying from eleven to seventeen days. All the 
animals but one (DGl) had Avell marked increases in the daily fluid exchange, vary- 
ing from 3 to 10 times the normal. In one instance (D121) the fluid exchange fre- 
quently reached about a liter per day, the most severe case of diabetes insipidus 
we have seen. In Cat DGl only a mild increase in the fluid exchange was ob- 
served. Four of the eats were operated upon when pregnancy was about one- 
half advanced, two when it was two-thirds advanced and one a few days after 
impregnation. 

Labor started in the ditferent animals at periods A'aiying from the nineteenth 
to the sixtieth postoperative days. In the cat, term is generally considered to be 
sixty-three days. Continuous observations were not made on these animals so that 
the precise duration of labor was not determined. However, the minimum time of 
labor can be calculated in 6 of them. Of these, 4 died in the midst of greatly 
protracted labors Avithout delhmring all their young. Cat D121 Avas in labor for 
about forty-eight hours during Avhich time .she deliA'ered 4 kittens; 2 Avere retained 
and found in utero at autopsy. Cat HSG7 died after a labor AA’hich lasted at least 
12 hours AA'ithout succeeding in deliA’ering a single one of her 4 young. In a period 
of at least fifty-flve hours Cat NSG8 delh-ered 2 kittens; at autopsy 2 more AA*ere 
found in utero. The obserA’ations on Cat DGl AA-ere not complete but it is knoAvn 
that she died during the night after one partly delivered fetus Avas removed from 
the birth canal. The remaining 3 cats managed to surA’ive parturition and delivered 
their full litters but onl}' after prolonged labor. The minimum laboring time in Cat 
N.SG9 Avas tAventy-nine hours during Avhich 4 kittens were born. Cat NS40 AA’as in 
labor about forty-eight hours and deliA-ered 3 kittens. The shortest labor occurred 
in Cat NSG6 and this animal AA-as the only one of the series to surA’iA’c parturition 
in good health and for a long period. The calculated minimum time of labor 
in this case was seA'en.and one-half hours, but AA’ithout doubt it AA’as actually much 
longer than this since the animal was already in labor when first obserA’ed and since 
this calculation includes the time only up to 6 r.M. of the thirty-ninth postoperatiA’c 
day. The last-born kitten Avas delivered some time betAA’een G P.jr. on the thirty-ninth 
day and 8 a.m. of the fortieth day. 

In the cases of Cats DGl, D123, N.SG7, and NS68 there can be no doubt about 
the disturbance of the delivery mechanism. But Cats NS40, NSGG, and NSG9 
managed to surA-iA-e parturition and the question arises AA’hether labor lasted 
longer than normal in these instances. Accurate data on the duration of labor in 
the normal cat are difficult to find. We IiaA’c seen one normal cat deliver 3 kittens 
in a period of loss than tAvo hour.s and Cat NS3.5, to be discu.^sed presently, gave 
birth to 3 kittens in a period of one hour. Dr. AVindle informs us that he has 
recently obserA-ed a cat. deliA-er 4 kittens in a fAA-o-hour period and another 
expelled 5 in a spa(!C of tAA'o and one-half hours. We believe, therefore, that Cat 
NSGO is the only animal of our series Avhose deliA’ery time may possibly have been 
Avithin the normal range, but it is more probable that it AA’as prolonged. 

There are scA’cral other points AA’orth noting. Cats D121, NEG7, NSG8, and DOl 
died in the midst of labor. The cause of death Avas not determined but exhaustion 
and uterine sepsis probably played a role. All tlie kittens delivered AA’ere full term 
except for 2 mummified fetuses found in the uterus of Cat N.SG7. The 2 unborn 
kittens found in the upper ends of the uterine horns of Cat D321 Avere straightened 
to full length and firmly compressed. A similar stretched fetus Avas found in the 



nSHER ET AL. : DYSTOCIA IN DIABETES INSIPIDUS 


5 


uterus of Cat NS67 and one in Cat NS68; in addition these last two fetuses had 
macerated skulls. These observations suggest that violent, perhaps uncoordinated 
uterine contractions had taken place. Pive of the 6 cats on which we have observa- 
tions showed good development of the mammary glands and lactation. Cat NS69 
nursed her young for several days, but lactation stopped when the animal began to 
decline. Cat NSdG cared for and nursed her young for three weeks, and Cat NS40 
for nine days. 

Of the 3 cats which survived parturition, 2 (NSfO and NS69) gradually declined 
and were killed on the ninth and eighteenth post-partum days, respectively. Cat 
NS66 was the only one of the animals which remained in good health for a long 
period after parturition, and it was in this case that the duration of labor was the 
shortest. 

A few observations are available which indicate that lesions in the hv-pothalamus, 
which do not cause diabetes insipidus, also do not interfere w’ith parturition. Two 
cats were operated upon for diabetes insipidus but failed to develop it. Cat NS3o 
delivered 3 kittens within the space of an hour on the thirty-fourth postoperative 
day. She remained in good health and nursed her young. About two weeks post 



Pig". 3. — Enlarged photograph of a section through the hypophysis of a cat with 
diabetes insipidus, showing atrophy of the pars nervosa and enlargement of the 
central cavity. (See legends for Pig. 2 for explanation of lettering.) 

partum she came into heat and was mated. Cat NS33 delivered 2 normal full-term 
kittens on the twenty-first postoperative day. They were bom some time between 
6 P.sr. of one daj' and 9 a.ji. of the next, but the exact duration of labor was not 
ascertained. The mother nursed the kittens. About a month post-partum she came 
into heat and was bred. In these 2 cases tliere was probably partial destruction of 
the supraoptico-hypophyseal system. Another animal with moderate destruction 
of the supraoptico-h'V’pophyseal system insufficient to cause diabetes insipidus 
delivered 3 kittens, which she nursed until they were weaned. A fourth animal 
with hypothalamic lesion.s, the location of which was not checked, was bred and 
delivered 5 kittens which she nursed until weaned. The exact duration of labor 
in these last 2 cases was not determined, but we know that it was not unduly pro- 
longed. 

The hj'pothalamico-hypophj'seal region of Cats D61, D121, and NSOI has been 
examined in serial sections. In all 3 of these cases the lesions were found in a 
position to interrupt the supraoptico-hypophyseal tracts. Por a detailed description 
of the lesions and the accompanying degenerative changes in the h}~pot]iahwico- 
hypophyseal system found in animals with diabetes insipidus, the reader is referred 
to the monograph by Pishcr, Ingram .and JIanson (1938). A transver.^e section 
through the markedly atrophic pars nervosa of Cat 1)12] is shown in Fig. 3. 
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DISCUSSION 

Tile ob\ioiis exjDlfUiatioii for the clistiirbRiice of the clelivery iiieclia- 
iiism in these animals is that they have a deficiency in the amount of 
pituitary oxytocic hormone. It has been shoivn that the atrophic 
neural lobes of cats with diabetes insipidus show little or no oxytocic 
activity and all of these 7 animals had this disorder (Fisher and 
IngTam, 1936; Fisher, Ingram and Ranson, 1938). Thus, it was found 
that 3 normal hypoiilyyses contained 2.5, 3.5, and 2.2 oxytocic units, 
respectively, while 4 atrophic glands had in each iii.stance less than 
0.25 units. Further, the atrophic glands of Cats RbS67, NS68, and 
NS69 have been assayed for their antidiuretic activity. The gland of 
Cat NS68 was entirely inactive Avhile NS67 and NS69 contained 0.06 
and 0.04 antidiuretic unite, respectivel 3 '. Without doubt these glands 
would have shown a deficiency in ox^doeic activity had they been tested. 

The degeneration of the In'^pothalamico-hypophyseal system in these 
cats and the consequent diminution in the hormone content of the 
neural dhusion seem to be the odIa'- pathology present Avhich could 
account for the disturbance in parturition. The pars anterior has 
been found to be normal, or at most only .slightly subnormal, in func- 
tion i]i animals Avith diabetes insipidus. This is shoAvn b.y the integrity 
of the gonads, thyroids and adrenals in the great majority of instances, 
by the continuation of groAAdh in young animals and, as Ave believe, by 
the development of the permanent phase of the diabetes insipidus 
itself. The fact that at least 5 of the pregnant cats lactated is fur- 
ther eAddence for the presence of pars anterior function (Nelson, 1936). 

Although gross atrophy of the OAmries does not appear to develop 
in diabetic cate, it is possible that there is some abnormality of OAmrian 
function in these animals. We liaA'c ncA^er obsei’A'ed any of them to 
come into heat so that pregnancy has ncA-er occurred after the dia- 
betes became e.stabli.shed. It is doubtful, hoAveA'er, AAdiether a possible 
disturbance of OA^arian function could be related to the abnormal par- 
turition Avhich has been described. Robson (1936) states that parturi- 
tion can take place in the presence of inactiA-e OA'aries and it is avcH 
knoA\-n that-preg.naney AA'ill continue in Avomen after oophorectomy, 
and deliA'cry aaIII be perfectly normal. 

We hesitate to state positiA'ely that the disturbance in partuidtion 
AA'hieh Ave liaA-e observed represents an oxytocic deficiency symptom 
because our series of animals aauis not large and our observations con- 
flict Avith those of ]u-evious iiiA'e.sligators. It AA'ill be Avell, hoAvever, to 
briefly revicAV the literature on the relation of the hypophy.sis to par- 
turition to ascertain on just Avhat evidence the oxytocic hormone has 
so genei-ally been rejected as a factor influencing tlie mechanism of 
delivery, it- is our ojunion that the results so far recorded in the 
literature do not Avarrant such rejection, that they liave been inter- 
preted uncritically and many of the experiments liave been inade- 
quately controlled. Tlie Avlioie ])rohlem reijuires further experimenfa- 
tiou and should be thrown open for reconsideration. Tf may well hint 
out that l!u‘ oxytocic liormone of the neural division, like the anti- 
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diuretic liormoiie, lias an actual physiologic function and is something 
more than an interesting pharmacologic artefact; it is, after all, one 
of the most potent uterus-contracting substances known. 

In attacking this problem experimentally the natural thing to do is 
to remove the neural division of the hypophysis or bring about its 
degeneration, determining subsequentlj’- the effect upon parturition. 
Actually this procedure has been followed by previous investigators 
in only a few instances. In most eases the entire hypophysis has been 
extirpated. There are 2 other factors which should be taken into con- 
sideration in evaluating the evidence on this subject. First, an ade- 
quate histologic examination of the hypoiihyseal region must be an 
absolute prerequisite to the acceptance of anj' conclusions drawn from 
extirpation experiments. For it has been our experience that the 
presence of remnants of the median eminence and infundibular stem 
usually prevents the development of the permanent phase of diabetes 
insipidus and may likewise permit of normal parturition. It has been 
emphasized that the 3 parts of the neural division of tlie hypophysis, 
namely, the median eminence, infundibular stem and pars nervosa, 
represent an anatomic unit and it appears probable that they act also 
as a functional unit. Second, some statement as to the duration of 
labor should be demanded. 

On the basis of one or another of the above criticisms the work of 
the following investigators must be accepted with some caution. 
Allan and Wiles (1932), McPhail (1935a), Pencharz and Ljmns (1933- 
1934), Selye, Collip and Thomson (1933-1934), McPhail (1935b) and 
Firor (1933). 

Smith (1932) is the only inA'estigator who has .specifically studied the effect of 
isolated posterior lobe removal on parturition, and his work has been widely quoted 
as proving tlie nonessentiality of the posterior lobe in parturition. It should be 
pointed out that Smith expressly stated that the infundibular stem and pars tuberalis 
were left intact in his small series of 6 rats and, therefore, the extirpation of the 
neural division cannot be said to have been complete. Further, no statement was 
given as to the duration of labor in comparison with normal rats. 

Keller and Hamilton (1937) reported the case of a dog with diabetes insipidus 
following section of the infundibular stem wliich bred and delivered a litter of 3 
pups at term, but no data were given as to the duration of labor. 

In spite of statements to the contrary, disturbances of the meclia- 
nism of parturition following hypophysectomy have been observed 
by other investigators which appear to resemble very closeh^ those 
which we have observed. The most extensive investigation is that of 
Pencharz and Long (1933). In a series of 28 rats hypophysectomized 
from the eleventh to the twentieth days of pregnancy a marked de- 
rangement of the birth mechanism was observed. This disturbance 
took one of two forms : either the mother died at the end of a pro- 
longed period of gestation (three or four days past term) without 
delivering her young or the birth of dead and living young occurred 
after a similarly prolonged period of pregnancy. As in our cats, 
macerated and greatly elongated fetuses were found in utero. 
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Pencliarz and Long believed that the derangement of tlie birth mechanism ndiich 
they observed was due to the removal of the pars anterior and not to the absence 
of the neural division. In onlj-^ a few instances did they make serial sections of 
the brain base and tlie pituitary, the completeness of the operation at autopsy 
being checked in most cases by examining the hypophyseal region under a dissecting 
binocular. They concluded that the disturbance of parturition appeared only when 
the pars anterior was reduced to approximately one-fourtli of the entire gland. In 
the absence of a microscopic examination it may reasonably be maintained that in 
those cases where larger remnants of the pars anterior were left intact greater 
portions of the neural division likewise escaped extirpation, and tluit it was this 
rather than the presence of more pars anterior tissue which prevented tlie development 
of the disturbance of parturition. 

The results of Pencliarz and Long have been duplicated by >Selye, Collip and 
Thomson (1932-1933) and by Bergman (1934a, b), both working on the rat. In 
neitlier case was there a microscopic report. 

We are not here concerned with the complex matter of the mechani.sm 
of labor except to point out that the demonstration that pituitary 
oxytocin play.s a role in those changes which lead to the expulsion of 
the fetuses at parturition does not conflict Avitli the prevailing theories 
of the mechanism of labor. In fact, sueli a demonstration Avould lend 
support to these theories and supply one important missing link. Mar- 
rian and Newton (1935) have pointed out that there is a considerable 
body of opinion in favor of the view that labor is determined by a 
critical concentration of two or more hormones being simultaneously 
achieved. For instance, that under the influence of increasing amounts 
of estrin the uterus becomes more and more sensitive to oxytocin 
with the advance of pregnancy until the threshold concentration is 
reached. One major stumbling block to the estrin-oxytocin synergism 
theory is the fact that the hypophyseal extirpation experiments re- 
viewed above have been generally interpreted as excluding oxytocin 
from the loroeess of parturition. For this reason Marrian and Newton 
suggest that there may be an extrahypophyseal source of oxytocin, 
and Bell and Robson (1937) have considered the possibility that the 
fetal pituitary may .supply oxytocic hormone which passes into the 
maternal circulation and influences the process of parturition. 

Finally, we would like to refer to a recent article by Newton (1937) 
on the insensitivity of the cervix uteri to oxytocin. This author 
points out that if evidence Is ever brought forward proving that the 
oxytocic principle is involved in parturition, “it must take account ot 
the fact that mere contraction of the uterus is too primitive a process 
to be dignified by the name of parturition: it is impossible, for in- 
stance, to visualize the delivery of the fetuses, five in each horn of the 
uterus, Avithont some coordinating mechanism. It is not necessary to 
endow the oxytocic principle itself Avith any coordinating function, 
for the type of muscular actiA’ity might bo determined by some other 
factor, the oxytocic principle .serving- merely to potentiate the con- 
tractions. It is. on the other hand, necessary to postulate that this 
.should not can.se incooi-dinated moA'cments.” The most severe type 
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of iucooTcliuatiou, aecordiiig to NcM^ton, would be a simultaneous con- 
traction of tlie cervix and cornua of the uterus, for this would prevent 
the expulsion of the fetuses. It appears, however, that such simul- 
taneous contraction does not take place, for Newton was able to 
demonstrate that in the rat and guinea pig, in any phase of sexual 
activit}^, the cervix uteri does not react in vitro to large doses of 
Pitocin. The conclusion was drawn that the oxjdoeic principle still 
cannot be excluded from the factors responsible for parturition. 

SUMMARY 

Observations liave been presented on 7 cats in which experimental 
diabetes insipidus was produced during various stages of pregnancy 
by making appropriate lesions in the hypothalamus. It was shown 
that these animals developed striking disturbances of the mechanism 
of parturition during which they ivere totally or partially unable to 
deliver their jmung or else succeeded in doing this only after a greatly 
lirolonged labor which lasted in some eases over two da3\s. Pour of 
the cats died in the midst of labor; 2 survived for some daj^s but 
finalty succumbed; onlj^ one remained alive and in good condition. 

These findings were discussed in relation to the tlieoiy that the dis- 
turbance noted was due to a deficiencj^ in pituitaiy oxjdocic hormone 
consequent upon interruption of the hj^pothalamico-hypophyseal tract. 
A critical anal3’’sis of the literature covering the effect of h.ypopli3''seal 
ablation on the deliver}^ mechanism was presented. It was concluded 
that the work so far reiiorted does not warrant the rejection of 
pituitaiy oxjffociu as a factor involved in normal parturition, and the 
suggestion ivas made that the problem should be thrown open for 
further investigation. 


REFERENCES 

Allan, H., and Wiles, P. : J. Physiol. 75: 23, 1932. Bell, G. H., and Eohson, 
J.M.: Quart. J. Exper. Physiol. 27 : 205, 1937. Bergman, F.: Acta brev. Neerland. 
4: 21, 1934a. Bergman, F.: Acta brev. Neerland. 4: 81, 1934b. Firor, W. F.: 
Am. J. Physiol. 104: 204, 1933. Fisher, C., and Ingram, W. B.: Endocrinology 
20: 762, 1936. Fisher, C., Ingram, W. B., Hare, W. K., and Banson, S. W.; Anat. 
Rec. 63: 29, 1935. Fisher, G., Ingram, W. B., and Banson, S. W.: Arch. Neurol. 
& Psyehiat. 34: 124, 1935. Fisher, C., Ingram, W. B., and Banson, S. W.: 
Diabetes Insipidus and the Neuro-Horraonal Control of Water Balance: A Contribu- 
tion to the Structure and Function of the Hypothalamico-Hypophyseal System. 
Edwards Brothers. In press, 1938, Ingram, W. B., and Fisher, C.: Endocrinology 
21: 273, 1937. Ingram, W. B., Fisher, C., and Banson, S. TV.: Arch. Int. Med. 
57: 1067, 1936. Keller, A. D., and Hamilton, J. W., Jr.: Am. J. Physiol. 119: 
349, 1937. McPhail, M. K.: Proc. Roy. Soc. Lond. 117: 45, 193oa. McPhail, 
M. K.: Proc. Roy. Soc. Lond. 117: 34, 1935b. Marrian, G. F., and Nexoton, W. 
H.: J. Physiol. 84: 133, 1935. Nelson, W. 0.: Physiol. Rev. 16: 488, 1936. 
Nexoton, W. H.: J. Physiol. 89: 309, 1937. Pexicharz, B. I., axid Long, J. A.: 
Am. J. Anat. 53: 117, 1933. Pencliarz, B. I., axxd Lyoxis, W. B.: Proc. Soc. Exper. 
Biol. & Med. 31: 1131, 1933-1934. Bexjnolds, B. If.: Physiol. Rev. 17: 304, 1937. 
Bohson, J. If.: Brit. M. J. 1: 1033, 1936. Selye, H., Collip, J. B., and Thomson, 
D. L.: Proc. Soc. Exper. Biol. & Med. 30: 589, 1932-1933. Idem: Proc. Soc. 
Exper. Biol. & Med. 31: 82, 1933-1934. Smith, P. F.: Am. J. Physiol. 99: 345, 
1932. Van Dylce, H. B.: The Physiology and Pharmacology' of the Pituitary Body, 
Chicago, 1936, The Univ. of Chicago Press. 



THE HISTOLOGIC COEEELATIONSHIP OP ENDOMETEIAL 
AND CEEVICAL BIOPSIES 

With Cojiments oh the Etiology of END0CER^^CITIS 
Anthony Wollner, M.D., P.A.C.S., New York, N. Y. 

(Fiovi the Department of Gynecology, New Yorlc Post-Grachiate Medical School and 

Hospital, Cohtmhia University) 

R ecent advances in gynecologic endocrinology, notably tlie isola- 
tion of the two ovarian hormones, and the experimental proof of 
their respective pl\ysiologie effects on the structure of the mneons mem- 
branes, gave a new impetus to research work on the endometriiun. Ex- 
perimental observations on animals and castrated women furnish con- 
clusive evidence that estrogen, the hormone of the growing and ripe 
follicle causes proliferation in the endometrium, and that its prolonged 
and continuous action produces glandular hyperiilasia in this structure. 
The corpus luteiun hormone, progestin, on tlie other hand, causes cer- 
tain cytologic changes in the epithelial elements, the manifestation of 
which is the secretory function. 

Since the physiological effects of the actions of both ovarian hormones 
were clearly defined, attempts have been made to interpret histologic 
findings in the endometrium on the basis of the recent exiilanations of 
liormonal activity. It seems logical that if tlie specific hormonal effect 
on the mucous membranes is laiown, a careful interpretation of tlie 
histologic picture may disclose the .status of hormonal balance in the 
ovaries. There being no rest period in ovarian function, the hormone 
balance is a constantly changing process, and consequently the mneons 
membranes of the genital tract must undergo a continuous structural 
change. It is evident that the histologic sj.udy of a single specimen, ob- 
tained from the mucous membranes at any one phase of the menstrual 
cycle, cannot be utilized for a reconstruction of the ovarian mechanism. 
To .iudge an individuaPs endocrine make-up on the basis of the ever- 
changing balance of the ovarian hormones, it is necessary that several 
biopsies be obtained dui’ing one intermenstrual period. A comparative 
study of such specimens may reveal tlie true pictui’e of the ovarian 
mechanism, Avhich seems to be a highly individual and intricate process. 

Yarious ingenious nietliods were devj.sod to obtain endometrial fi’ag- 
ments for microscopic examination, but none of tlic.se procedures makes 
an intensive and reliable periodic inve.stigation of the mcn.strual cycle 
feasible. Tlie amount of ti.ssue obtained by suction or jnmch biopsies 
is often in.sufficient for a conclu.sive diagnosis of the menstrual phase in 
tlie endometrium. It must be remembered that the liistologic cycle of 
the endometrium is not a uniform and synclironous ti.ssue change. Eock 
and Bartlett’ rightly emphasize the importance of getting the endometrial 
biopsies from high on the anterior or po.sterior walls of the uterus, be- 

jn 
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cause only there are the cytologic changes complete. It is obvious that 
a comparative study of subsequent biopsies taken from different levels 
of the lining membranes vdU lead to misinterpretations. The selection 
of proper areas within the uterine cavity is difficult, and to obtain four or 
five subsequent specimens in one intermenstrual period from the same 
level of a surface, not yet denuded of endometrium, is well nigh im- 
possible. Furthermore, clinical observations prove that repeated in- 
trauterine manipulations have a disturbing effect on the normal 
menstrual cj^cle. Previously normally menstruating women are prone 
to show irregularities of their menstrual dates after such procedures. 
These temporary disturbances of the normal hormonal set-up, the cause 
of which is unlmown, may also result in misinterpretations. In addi- 
tion to these fundamental disadvantages of periodic endometrial biopsy 
methods, it also remains questionable whether a sufficiently large number 
of women can be induced to submit to weekly intrauterine manipulations 
for diagnostic purposes. It is a painful procedure Avhieh cannot always 
be carried out without some form of anesthesia, and it is not unlikely that 
its universal application ma}' eventually result in serious aftereffects in 
some cases, as a result of traumatization or infectious processes. 

A tissue index otlier than the endometrium is available in the human 
being ; a histologic structure, which is easily accessible, which permits 
a periodic study liy shnple and safe methods, and wliich furnishes re- 
liable evidence of the ovarian activity. The results of my investiga- 
tions^’ ® of the cervical mucosa indicate that this histologic structure 
may be the test oliject which fulfills all the requirements. In my previous 
publications^’ ^ I described the method used for obtaining cervical tissue 
specimens for histologic study, and reported my observations on the cyclic 
changes in this tissue. In my hands the cervical biopsy method proved 
to be safe, simple, and reliable. It is essential that a 3 to 4 mm. nude 
strip should be removed from the entire length of the cervical canal. 
The circular surface of the endocervix offers a large enough area for 
taking four or five such specimens at Aveekly intervals. The re-epitheliza- 
tion of the denuded surface progresses rapidly, and three weelcs after the 
remoA’'al of the last specimen a perfectly normal looldng cervix can be 
visualized through the speculum. In my cases no infiammatory reaction 
followed excision, normal menstruation was not disturbed, and all my 
patients menstruated at the expected time and continued to have normal 
periods thereafter. 

The demonstration of a histologic cycle in the cervical mucosa, which 
I reported in a previous paper, did not conclusively prove its inter- 
dependence vuth the oimrian cycle. It therefore became my purpose 
in the present study to investigate the correlationship between changes 
found in the cervical mucosa and the Imovai effects of ovarian hormone 
activity. A direct method of studying the ovarian cycle in the human 
being not being practicable, I selected an indirect way, by undertaking 
a comparative histologic study of the endometrium and cervical mucosa, 
both specimens being removed from the same indimdual at the same time. 
The histologic effects of the ovarian hormones on the endometrium are so 
well established that the cytologic changes in this structure constitute 
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a reliable basis for tlie determination of the cervical mucosa’s correspond- 
ing participation in the ovarian cycle. 

AH together, 44 women were studied in this series. Since it was 
necessary to obtain liberal amounts of endometrial tissue for the desired 
purposes, it seemed wise to secure them by means of dilatation and 
curettage under gas anesthesia. Immediately after removing the 
endometrial specimen, an approximately 4 mm. wide strip was excised 
from the entire length of the cervical canal. 

All of the patients had normal menstrual histories and normal pelvic 
organs. Their ages varied from 26 to 43 years. Only 35 of the 44 
could be utilized for the purposes of this study, because, notwithstand- 
ing the curettage, the endometrial tissue olitained proved insufficient 
to justify a positive diagnosis. It seems that normal endometria cannot 
always be readily obtained, even by curettage, particularly in the earlj' 
proliferative phase of the cycle. On the other hand, no such difficulty is 
experienced vuth the cervical biopsj’’ method, as it is always easj'^ to re- 
move the desired amount of tissue bj’’ means of the cutting current. 

In the 35 cases, in wliieli both specimens could be adequately studied, 
the entire span of the intermenstrual period was represented. On two 
days, the fourteenth and sixteenth after the beginning of the previous 
menstruation, only one ease each came under observation; on all of tlic 
other days, two or more cases were available for investigation. 

The histologic features of the endometrial cycle on the basis of recent 
endocrine knowledge liave been clearlj'- elucidated by various autliors 
(Burch,^ Campbell and others,® Herrell and Broders,® and Rock and 
Bartlett^) but the arbitrary division of the intermenstrual period into 
different phases is still under discussion. In accordance with the ovarian 
hormone action, the influence of which governs the histologic changes, tlie 
intermenstrual period may be divided into two phases: (1) estrin phase 
and (2) estrin, corpus luteum phase. Due to the progressive changes 
in both of these phases a subdivision into, (a) early proliferative, (b) 
late proliferative, (c) early secretoiy, and (d) late secretory phases 
is practical from a liistologic standpoint. Since the liormonal action is 
continuous and progressive, a constant change takes place in the mucous 
membranes, which is neither uniform nor synchronous, and therefore 
time limits for the different phases arc nece.ssarily theoretical and not 
always substantiated by microscopic observations. 

The endometrial changes in the estrin phase are charactcilzed by fre- 
quent mitoses, the glandular elmcnts increasing in number and size. 
The epithelial cells, which at first are distinctly cuboidal or low columnar 
become gradually higher, and at the peak of estrin production become 
ill-defined, bulging, crowded, and irregular. The nuclei of the cells also 
undergo a change. They are deeply stained, ovakshaped, and bafially 
arranged in the early proliferative stage, and later become elongated, 
spindle-shaped, jiale,' and centrally migrating bodies. The stroma 
changes from a dense, fibrous tissue with collapsed blood vessels into 
a highly edematous, cellular, engorged structure. The corpus lutemn 
hormone has a qualitative influence on the cells, which manifests itself 
in secretory activity. 
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In a previous paper, I demonstrated that the cervical mucosa under- 
goes much the same change as the endometrium, and this statement is 
corroborated by the results of the present investigation. 

I classified the specimens in tlie following four menstrual groups : (1) 
early proliferative, (2) late proliferative, (8) early secretory, and (4) 
late secretory. The comparative study of the endometrial and cervical 
biopsies revealed a synchronous hormonal action in both structures, but 
the liistologic picture failed to correspond with the knoum menstrual 
dates in all cases. In three of them a discrepancy was found between 
tlie histologic findings and the clinical history of menstruation. One of 
these cases is worthy of special mention. The patient was 26 years old, 
had always menstruated regularly, and had normal pelvic organs. 
Endometrial and cervical specimens ivere obtained on tlie twenty-third 
day after the first day of lier last menstruation. The microscopic pic- 
ture of the endometrium was cliaraeteristic of beginning late prolifera- 
tion, but the histology of the cervical specimen corresponded exactly 
with the clinical menstrual date. So in this instance the histologic study 
of the cervical mucosa gave a more accurate diagnosis of the cyclic phase 
than did the endometrium. A possible explanation of tliis discrepancy 
between endometrial and cervical findings may be that the endometrial 
specimen was secured from an area of the uterine lining which ivas not 
representative of the cyclic phase, and in which the cytologic trans- 
formation was not complete. This observation seems to indicate that 
endometrial biopsies, even if obtained by curettage, cannot always be 
relied upon from an endocrinologie diagnostic standpoint. 

The appended brief histories, with histologic findings and pliotomicro- 
graplis illustrating the specimens, are typical examples of each menstrual 
phase. 

Case 1. — A 37-year-old woman, married twelve years. Had two cliildren: 8 and 
5 years old. Normal deliveries. Had one miscarriage four months ago. Menstrual 
history normal, usually of four days' duration; last period: May 1 to 5. Endometrial 
and cermcal biopsies were taken on May 7. 

Study of the endometrium revealed the following; The glands were stretched 
with small lumina and were lined by a single layer of low columnar epithelium. 
The individual cells were well defined and showed relatively little cytoplasm. The 
nuclei were oval and had a basal arrangement. There were a conspicuous number of 
typical mitoses. The interglandular stroma was dense, the cells showing deep stain- 
ing nuclei with little cytoplasm. There were scattered Ijonphocytes and a few leuco- 
cytes in the stroma. 

The cervical biopsy specimen showed the following liistologic picture : the surface 
was covered by moderately high columnar epithelium with deeply stained, oval- 
shaped nuclei, showing a basal arrangement. The individual epithelial cells were 
sharply defined and formed a continuous layer on the surface. The glands were 
scanty with narrow lumina and devoid of secretion. The lining consisted of a single 
layer of low columnar epithelium, the nuclei were deeply stained, oval shaped, and 
situated near the basal membrane. The stroma was dense, fibrous tissue, the cells 
having small deeply stained nuclei with inconspicuous cytoplasm. The vessels were 
collapsed. 

Pig. 1 was a high power photomicrograph of the endometrial, Pig. 2 of the cervical 
biopsy of this case. 

Case 2. — A 39-year-old woman, married nineteen years. Had five children, the 
last one, two and a half years ago. She had had several miscarriages, the last 
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Fig. 4. — Endocervix of the late proliferative phase. 
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oue five years ago. She jncnsiruatcrt every twcnly-ciglifc to thirty days, three days’ 
duration, of moderate amount. Last })erjod: January 29 to .'JL* Tiie biopsies ivere 
taken on Lebruary 9. 

Endometrial findings: 9’lie glands were .slightly wavy and lined by a single layer 
of higli columnar epithelium. Tlie nuclei were somewhat elongated and close to 
the basal membrane. Tliere were occasional mitotic figures. The interglandular 
stroma had small nuclei with little cytojilasm. Tliere were areas, however, in which 
the stroma colls were large with pale stained nuclei. Scattered lymphocytes could 
bo seen. 

The cervical tissue : The surface was covered by .a continuous layer of high 
columnar epithelium with oval shaped nuclei, which were deeply stained and which 
lay near the basal membrane. The glands were few, widely separated, and their 
epithelium was similar in every respect to the covering epithelium. The indhudual 
cells were well defined. The interglandular stroma was moderately cellular. 

Pig. 3 demonstrates the endometrial. Pig. 4 the cervical specimen in this case. 

Case 3. — 23-year-old woman, married six years. Had had one child six years 
ago. Menstruation occurred every twenty-eight day.s, four to five days’ duration, 
moderate amount. Last period: April 20. Biopsies were taken on May 13. 

Endoraoti'ial findings: The glands were tortuous and moderately dilated. The 
lining epithelium was high columnar. The nuclei were swollen and had a basal ar- 
rangement. The cytoplasm showed vacuolization in many places. The cells of the 
stroma were slightly swollen and near the surface they were separated by edema. 
The arterioles were prominent. 

Cervical findings: The glands were numerous and presented a great variety of 
shape and form. Humorous projections into the lumen were seen. The lining 
epithelium was high with conspicuous cytoplasm. The nuclei were elongated and 
migrated to the center of the cell. The stroma was edematous and the vessels were 
prominent. 

Pig. 5 shows the endometrial specimen and Pig. G the cervical specimen in this 
case. 

Case 4. — A 38-year-old woman, married fifteen j’ears. Had had two children, the 
last one eight years ago. Pour miscarriages, the last one five years ago. Menstrua- 
tion occurred regularly every twent 3 '-cight daj'S, and was of six daj’s’ duration. Last 
period: December 17 to 23. Biopsies were taken on Januarj' 12. 

Endometrial findings: The glands were markedly dilated and the lining epithe- 
lium revealed highly vacuolized columnar cells. The stroma cells were large with 
large pale nuclei and much cjdoplasm. Among the stroma cells there were many 
lymphocj'tes. The arterioles were prominent and had thick walls: the capillaries 
were dilated and filled with erythrocytes. 

Cervical findings: Numerous glands which were nddelj’- dilated and filled ndth 
mucus. The lining epithelium was high columnar; the cells were ill defined and 
bulged into the lumen. The basal arrangement of the nuclei was indistinct. The 
stroma revealed increased cellularity and prominent thick-walled arterioles. 

Pig. 7 represents the endometrial, Pig. 8 the cervical specimen in tliis case. 

DISCUSSION 

A comparative histologic study of endometrial and cervical biopsies, 
taken from normally menstruating women vdth apparently normal 
genital organs, revealed identical and synchronous cyclic changes in 
both structures. The histologic effects of the ovarian hormones can he 
demonstrated as clearly in the mucosa of the uterine cervix as in the 
endometrium. In the study of the histologic cycle in human beings, 
the periodic cervical biopsy method offers distinct advantages over the 
endometrial biopsy procedures. These advantages are: (1) it always 
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is possible to obtain the desired ainomit of tissue for histologic study; 
(2) the specimens always comprising the entire length of the endocervix, a 
comparative stud^^ of subsequent biopsies is based on findings of identical 
structui'es of the mucous membranes; (3) the site of previous excisions 
is visible, which makes the selection of intact surfaces possible; (4) 
the histologic interpretation is facilitated by the fact that a compact 
piece of tissue is obtained, in which the different structural elements 
are found side by side, as they actually exist in situ; (5) the periodic 
cervical biopsy method can be carried out at weekly intervals as an 
office procedure, without anesthesia; (6) the regularity of menstruation 
is not affected. 

I believe that the use of the cervical mucosa as a test-ob.iect will make 
possible an intensive study of tlie sex cycle in the human being. Definite 
Iniowledge of a histologic cycle in the endocervix is bound to change the 
interpretations of certain pathologic findings in this jiarticular struc- 
ture. Infiammatory diseases of the cervix are frequently diagnosed. 
Such a diagnosis maj’ be based on histologic findings, or more commonly 
on the presence of clinical sjnnptoms, of which an increased discharge 
from the cendeal canal is regarded as most significant. The etiology 
of endocervicitis is often obscure, especially in young girls who are still 
virgins and who have no histoiy of infection. 

The histologic features of different types of endocervicitis were reviewed recently 
by Goodall and Powers in a concise manner. Among other things, they slated that: 
“In the mild form of chronic endocervicitis an increased actmty of the surface col- 
umnar epithelium is i)rosont. The InTersccrctivc tj'pc of cerncitis is characterized 
by columnar cells having a ragged free margin, expelling huge quantities of mucus. 
The nucleus moves away from the base of the cell, and it may occasionally ascend 
as far as the middle, leaving a clear sjiace underneath it. The nucleus does not stain 
deeply. In the more advanced and intense chronic infections the state of hyper- 
function ma_v cause a complete explosion of the secreting cells with or without at- 
tempts at repair in the deepest basal membrane. In still other more acute stages, a 
wholesale blight may affect all the columnar cells, causing them to be cast off in a 
state of partial disintegration, not only of the surface, but of all the deeper glands. 
Secretion is not a prominent feature of this stage, rather destruction captures the 
attention. In hyperplastic types hyperplasia of llie glandular linings is the pre- 
dominant feature. In many instances a heaping up of tissue is observed, in which 
secretory function is partially or totally lost and cell energv’ seems to spend itself 
chiefly in division. The columnar cells lose their columnar mucus-.'-ccreting charac- 
teristics. The underlying stroma is usually but slightly :iffccted by the infection. 
In acute interstitial cervicitis diffuse round cell infiltration of the deep tissues is 
present. Thrombophlcbitic changes arc frequent and consequent diapedesis or large 
venous hemorrhages do occur. Cystic disease of the. ghinds usually occurs only in 
the chronic state.’’ 

In tbo coupse of idv periodic cervical sltidie.s, I ob.served all of the.se 
.supposedly inflaniinatory ]tictures at one or another phase of the histo- 
logic cycle and found them to he the charnct eristic manifestations of this 
structure’s physiologic function. These eliangcs were not of a permanent 
nature, hnt were found as different, stages in the cyclic transformation 
of the endocervix. Increa.sed activity of the columnar cells with mucus 
production and migrations of the nnelei is always oh.served in the secrc- 
toi'v ifiiase of the cycle, l-lxfoliation of the cpitlielium on the surface 
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and hi die glands is physiologic shortly before and during menstruation. 
TIic heapuig up of columnar cells witli frequent divisions is present 
in the proliferative stage. Kound cell infiltration and edema of the 
stroma with occasional diapedesis occur in the late secretory phase. 

The present study not only yielded further evidence of the correct- 
ness of these observations, but also revealed that all these physiologic 
clianges are not confined to the cervix alone, but are synchronous with 
similar changes in the endometrium. I tlierefore feel 'warranted in 
suggesting that physiologic pliases of the histologic cycle maj^ be 
erroneously interpreted as inflammatory reactions in the cervical muco.sa. 

The evaluation of an increased amount of discharge from the cervical 
canal as an exjn-ession of inflammatory involvements also requires re- 
vision on the basis of the evidence herein presented. Mucus produc- 
tion is the function of the columnar cells, which cover the surface and 
line the glands. The amount of mucus produced will depend on the 
number and intrinsic functional ability of these cells. Both these 
functions in the cervical mucosa, the proliferation and secretion of the 
columnar cells, are under hormonal influence. It has been proved by 
several investigators (Burch,® Parkes,® Tietze,'" Kaufman^’) that estrogen 
is responsible for the proliferation of the columnar cells in the endo- 
metrium. I liad tlie otJporlunily to experiment on a castrated womaji 
and was able to change an atrophic endoeervix into one of the late pro- 
liferative tj’pe by the administration of large doses of estrin. A detailed 
report of my observations in this ease will be published at some future 
time. E,strogen increases the size and number of glands in the cervical 
mucosa as it does in tlie endometrium. MHiile it is impossible to give 
exact statistical figures, the study of a large number of specimens of 
cervical mucosa in the different phases of the interm enstrual period 
makes it evident that a progressive development of the glandular element 
takes place in the endoeervix. Under normal hormonal activity the 
absolute numl^er of glands is small in the earliest proliferative phase, 
and this is followed by a gradual increase in number and size until the 
peak of estrin production is reached. The increased cervical discharge 
preceding menstruation, which is a common clinical observation, is 
physiologic and a concomitant of the ovarian hormone influence on the 
cervical mucosa. 

Glandular hyperplasia with subsequent hypersecretion may be a 
hormonal x^henomenon in the light of our newer knowledge of endocrine 
function. Our conception of the normal ovarian cycle is a developing 
and ripening follicle with increasing estrogenic activity followed by 
o'vmlation, when the activity of the corpus luteum hormone begins. As 
the progestin's activity increases, there is a decrease of estrogen acti'vity, 
and it is believed that the progestin elaborated is able to countei’aet the 
effects of estrogen activity. Macroscopic insi^eetion of ovaries in the 
course of laparotomies, performed on normally menstruating Avomen, 
indicates that the ovarian mechanism cannot be placed on such a simple 
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Ijasis. On the surface of even normal ovaries a number of unruptured 
follicles can often be seen. In one ease I withdrew into small sju’inges 
the fluids contained in small follicles and had them assayed, with the 
result that in each of the follicles active estrogenic substance could be 
detected. Although it seems that in mild cases small follicular cystic 
areas do not disturb normal menstruation, doubtlessly the cumulative 
effect of estrogen contained in supernumerous follicles alters the normal 
hormonal balance in the ovaries and must be reflected in the histologic 
picture of the mucous membranes. In my cervical specimens I noted 
a great variation in the aiisolute number of glands and found them 
always proportionate to the number of glands in the endometrium. 
Since we know that estrogenic production regulates the number of glands, 
a hypersecretion of this hormone is bound to manifest itself by an in- 
creased amount of mucus from the cervical canal. 

On the basis of my observations it seems likely that in the terminology 
of endoeervicitis we are confronted with problems similar to those per- 
taining to endometritis after Hitschman and Adler’s classic researches. 
Before the recognition of definite endometrial cyclic changes, certain 
physiologic transformations of the endometrium were erroneously diag- 
nosed as endometritis. Glandular hyperplasia, which we now know is 
the result of hormonal hyp erf unction, was diagnosed as inflammatory 
condition. 

My research work on the cervical mucosa up to the present time justi- 
fies the conclusion that in the study of endoeervicitis hormonal factors 
have to be taken into consideration, and further investigations promise a 
more scientific understanding of this gynecological problem. The more 
our research work on the histologic features of the menstrual cycle 
broadens, the more apparent it is that at present we possess only a 
meager knowledge of this intricate process. Much more labor in this 
field is necessary to explain the details of the sexual mechanism. A 
prerequisite for continued progress in gynecologic endocrinology is an 
exact knowledge of the sex cycle in normal human beings. It is to be 
hoped that the utilization of the periodic cervical biopsy method, which 
I strongly advocate for the study of normal women will be instrumental 
in developing a better knowledge of the action of the female sex hormones. 
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THE CAUSES OF VAGINAJj BLEEDING AND THE HISTOLOGY 
OF THE ENDOMETRIUM AFTER. THE MENOPAUSE 

Howard C. Taylor, Jr., M.D., and Robert Millen, M.D., 

New York, N, Y. 

(From ihc Gynecological Service of the Jlooscvcit Hospital) 

ABNORMAL gynecologic bleeding has a wide variety of causes wliicli 
■LX differ in tlieir relative importance depending upon the age groups 
being studied. The change in the causes of this .symptom which occurs 
at the meuopau.se overshadows, however, the change taking place be- 
tween an}'' two decades. On aecoiint of its peenUnr significance there- 
fore, bleeding after the menopause is cori'cctly regarded as a .special 
entit}^ by both clinician and pathologist. Tlic chief clinical importance 
remains the significance of the symptom in the diagnosis of cancer, 
while pathologic attention is directed at present to the study of late 
functional reactions in the endometrium and their relationships to 
neoplastic or other changes in the ovary. 


I. general EPEECT op increasing age and the UnCNOPAUSE ON THE 
CAUSES OF ABNORMAL GYNECOLOGIC BLEEDING 


During the fifteen-year period from 1921 to 1935 there were admitted 
to the Gynecologic Service of the Roosevelt Hospital 12,350 patients 
of whom 4,362 noted some form of abnormal vaginal bleeding, menor- 
rhagia, metrorrhagia, or a sanguineous discharge. In this study of the 
causes of vaginal bleeding these cases have been classed according to their 
diagnosis on discharge from the hospital. Wlien two or more possible 
causes of bleeding were indicated by this diagnosis, the more probable 
was accepted according to an occasionally arbitrary but always uniform 
plan. 

The cases were subdivided first according to physiologic age, and 
second according to decades. Accordingly the decades of 40 to 49 and 
50 to 59 each appear twice in Chart 1, a patient being placed in one 
or the other, depending upon whether she had or had not experienced 
her menopause. The criterion for regarding a patient as having had her 
menopause was at least six months of amenorrhea occurring after the 
age of 40 and preceding the bleeding for which she was treated. 

From this preliminary classification (Chart 1), a few points may be 
emphasized. 




1. The relative frequency of functional and unexplained causes of bleeding re- 
mains about the same in any decade before the menopause, but decreases thereafter. 
The peak in total incidence is in the thirties. 

2. Bleeding due to some complication of pregnancy, particularly abortion or 
ectopic pregnancy, has of course its principal incidence in the twenties with a high 
relative incidence even before that time. 
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3. Inflammatory disease, usually an endometritis associated witli adnexal inflam- 
mation, has a similar incidence to that of the complications of pregnancy. Inflam- 
mation. as an important cause of sanguineous "vaginal discharge, however, persists 
in the form of cervical erosions or senile vaginitis in the menopause. 

4. Benign tumors show both their greatest absolute and relative frequency as 
causes of bleeding shortly before the menopause, due of course to the well-known age 
incidence of fibroids. There is an abrupt drop in the relative frequency of these 
tumors after the physiologic change of the menopause. 

5. The relation of the menopause to the probability of cancer as the cause of 
bleeding is spectacularly shown in this chart. The rise in the actual number of 
cancer cases is less abrupt, beginning in the thirties with cases of cancer of the 
cervix and maintained after the menopause b}' the increased frequency of cancer of 
the corpus. 


AGES 0 -19 
100 V.— 


BEFOf?E MENOPAUSE 

20-2.9 30-39 40-A9 


9 0*^ — 

eov.- 

7 0 V.- 
60*/. — . 
50*/. - 
4 0*/.— 


FUNCTIONAL AND UNEXPLAINED! 


AFTEE MENOPAUSE 

40-A9 50-59 60 fcOVCX 








30*/. ‘ * . ' • . . ' • * 

\ciy . •• •. 

H79 1391 1122 161 


total cases 103 


V////A'. 



malignant 

TuMour* 


Chart 1, — ^Relative frequency of causes of gynecologic bleeding in 4,362 cases. 


I The physiologic change of the menopause is thus far more important 
in determining the probable cause of bleeding than is any change of a 
decade in actual years. A woman who is still menstruating, hut bleed- 
ing abnormally in her fifties, is much less likely to have cancer than is a 
patient in her forties who experiences a return of bleeding after an early 
I menopause. 


U. THE CAUSES OP POSTMENOPAUSAL BLEEDING 

The causes of bleeding in the menopause have been classed under four 
main heads, malignant tumors, inflammation, benign tumors, and func- 
tional or unexplained bleeding. 

A. Malignant Disease in the Pelvis . — Of the 406 patients with post- 
menopausal bleeding in this series, 259 (63.3 per cent) were associated 
with some form of cancer. The distribution of these cases is seen in 
Table I. 

Many series of figures have shown that cancer is present in about two-thirds of 
the patients admitted to hospital services with postmenopausal bleeding. The 
following figures may be cited: Kantner and Klawans, 68.4 per cent; Fahmy, 43.12 
per cent; Geist and Matus, 57.5 per cent; Norris, 52.9 per cent; Zweifel, 87 per cent; 
Benthin, 42.7 per cent; Bronm, 66.8 per cent; Motta, 74.6 per cent; Pemberton and 
Lockwood, 50.8 per cent; Keene, 61.4 per cent; Ducuing, 92 per cent. 


24 


AiAIKRrCAK JOUnXAI. OF OWSTETUICS AND 


GVNEOOl.OOY 


Tahi-k I. 


ArAIiKiXANT TIjMOUS IN’ 


Casks ok IVjstmknokaksak Bkkkwkg 



AGE.S 40*49 

AGE.S /iO-SO 

AGES OO-SO 

TOTAL 

Carcinonai of cervix 

22 

54 

49 

125 

Carcinoma of corpus 

i 

O 

Oo 

45 

101 

Carcinoma of vagina 

1 

2 

0 

9 

Carcinoma of vulva 

«> 

2 

9 

7 

Carcinoma of ovarie.s 

0 

0 

o 

s 

Granulosa cell tumors 

0 

4 

0 

4 

Myosarcoma of uterus 

2 

0 

o 

o 

5 

Total 

31 

121 

107 

259 


These cited statistics are based on hospital patients in Avliom the in- 
cidence of ina.ioi- lesions is of course high. A .study of a group of 291 
patients willi similar .symidoms but seen in office practice gave an in- 
cidence of malignant disease of only 38.1 per cent (Table II). Even in 


Table II. PKOroriTroN or Malignant Cases in Office Patient.s With Po.stjieno- 

pausal Bleebing 



[ NUMBEn I 

I’ER CENT 

Malignant tumor.s 

111 

3S.1 

Benign lesions 


01.9 


the private practice of a gynecologist, however, there is an unusual num- 
ber of referred eaneer eases to continue the emphasis upon cancer as a 
cause of postmenopausal bleeding. It is probable that of the cases of 
postmenopausal bleeding Avhich come originally to the family physician 
as an unsorted group that no more than a fifth have a malignant tumor. 
This figure is enough to demand care in treatment, but not enough to 
cause the despair with Avhich the symptom is often greeted. 

B. Benign Inflammaiory Lesions. — This group consists for the most 
part of the visible inflammatory le.sions of the vagina and cervix. Of 
this group there are 46 cases (Table III). 


Table III. Post.mbnopausal Bletoing Pkom Inflammatoby Lesions 



AGES 

40-49 

AGES 

50-59 

AGES 

00-80 

TOTAL 

Senile vaginitis 

0 

0 


■H 

Prolapse of uterus. Erosion of cervix 

0 

7 



Erosion of cervix 

2 

11 



Acute salpingitis 

0 

0 I 



Total 

! 2 

24 1 

20 i 

40 


1. Senile vaginitis was the apparent cause of bleeding in 11 patients 
who were nearly all admitted to the hospital because of doubt as to 
the diagnosis. This lesion would, of cour.se, be much more common in a 
group of patients selected from the clinic or office. In two cases of this 
series, the vaginitis was due to a pessary kept in the vagina over a long 
period and removable only under anesthesia. 

2. Prolapse of the uterus ivith erosion of the cervix was the basis of 
svmptoms in 15 patients all of Avhom complained of bloody discharge 
but were operated upon chiefly for the malposition of the uterus. No 
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lesion of the endometrium was found otherwise to explain the bleeding 
in 9 of the 10 cases curetted in this group. In one there were signs of 
a mild endometritis. 

3. Erosion of the cervix, unsubjected to the trauma that occurs with 
prolapse, is a more doubtful lesion -with which to explain bleeding. 
Nevertheless in the 15 cases in which a curettage Avas performed a possible 
alternative explanation Avas found in only tAvo. 

4. Salpingitis: In 2 patients the bleeding Avas associated Avith acute 
inflanunatory disease in the pehds. In neither of these cases AA^as the 
endometrium aA’ailable for examination. 

5. Chronic endometritis has not been classed Avith the inflammatory 
lesions because of its doubtful status as a cause of bleeding. It is 
probalily a precipitating cause of the bleeding in cases of submucous 
flbroids, and possibly in association Avith erosion and endocervicitis in 
elderly AA^omen. It maj^ exist as a relatively independent lesion as 
Avill be discussed beloAv. 

C. Benign Tumors. — Bleeding occurred in 67 patients in aaIioiu be- 
nign tumors Avere present (Table IV). Tliese played a variable role 
in the production of the sAanptoms. 


Tablk IY. PosT.AfEXOPAVsAL Beeedixg Y'ith Bexigx Tumors 


j 

AGES 40-49 ! 

AGES 50-59 

1 AGES 60-80 

TOTAL 

Fibromyomas 

7 

8 

13 

28 

Fibromyomas and OA’arian 
tumors 

1 

4 

3 

8 

Ovarian tumors only 

0 

2 

1 

3 

Cervical polyps 

0 

9 

6 

15 

Endometrial polyps 

1 

3 

5 

9 

Uretliral caruncles 

0 

1 

1 3 

4 

Total 

9 

27 

1 31 

67 


1. Cervical polyps apparently alone accounted for the bleeding in 
15 cases, and 2 more associated Avith fibroids AAm’e possible causes. No 
doubt many more Avere treated in the dispensary and offices of the 
physicians referring patients to the indoor service. 

2. An endometrial polyp as an uncomplicated lesion AA’^as an acceptable 
cause of bleeding in only nine cases, but such a polyp Avas found in 
association Avith fibroids in Aa'c more. Tliis is a relatively Ioav figure, for 
Bentliin found that tliese groAvtlis AA-^ere responsible for about a quarter 
of all of his cases of benign postmenopausal bleeding from the body 
of the uterus. 

3. Fibroids of the uterus Avere the most frequent benign tumors noted 
in this series, a finding contrary to a belief Avidelj'^ held that these tumors 

. cease to cause trouble after the cessation of the menses. The con- 
tradiction is only apparent, liOAveA^er, because, as is sIioaati in Table V 
the bleeding aa’bs due in a great majority of the cases not to the tumor 
itself, but to some special complication. Other investigators such as 
ShaAV haA^e emphasized degeneration of the fibroid as the chief cause of 
trouble in the menopause, but in this series it is clearly the necrotic 
and inflammatory changes dcA’^eloping in the submucous pedunculated 
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Table V. Cojirltcations as a Factor in Bleeding From a Uterus With Fibroids 

After the Menopause 



TOTAL CASES 

Submucous position 

12 

Ovarian tumors 

8 

Endometrial polyps 

5 

Cervical polyps 

2 

Endometrial hyperplasia 

2 

Late menstruation 

3 

Prolapse of uterus 

4 

(Carcinoma of corpus) 

(44) 

Total 

SO 


tumor whicli are chiefly responsible for tlie bleeding. This list of 36 
patients with fibroids includes only benign cases, bnt in 44 more fibroids 
were associated Avith cancer of the body of tlie uterus. Therefore if all 
eases of bleeding from the body of the uterns in Avhich fibroids were 
present are considered, it is found that carcinoma is present in more 
than half. 

4. Benign ovarian tumors vrcve the only gross lesions present in three 
cases, but in eight others, there was bleeding from a fibroid in the uterus. 

Table VI. Postmenopausal Bleeding With Ovarian Tu.mors 


I PATH. NO. ( AGE | ENDOMETRIUM j OVARY 


Group 1. Bleeding With Benign Ovarian Tumors. Normal Myometrium 


1 

S.C. 3871 

53 

Normal 

1 Pseudomucinous cystadenoma 

2 

S.C. 3029 

52 

Atrophic 

Papillary serous cystadenoma 

3 

S.A. 9449 

G1 

No specimen 

Pseudomucinous cystadenoma 


Group 2. Bleeding With Benign Ovarian Tumors. Fibromyoma Uteri 


4 

S.B. 

7019 

75 

Hyperplasia 

Pseudomucinous cystadenoma 

5 

S.C. 

1283 

59 

Atrophic, cystic 

Pseudomucinous cystadenoma 

C 

S.B. 

2593 

54 

Atrophic 

Pseudomucinous cj'Stadenoma 

7 

S.B. 

5109 

60 

Atrophic, adenorajmsis 

Pseudomucinous cystadenoma 

8 

S.C. 

199 

50 

Atrophic, polyp 

Papillary serous cystadenoma 

9 

S.C. 

1872 

61 

Atrophic, polyp 

Serous cyst 

10 

S.C. 

4312 

48 

Atrophic 

Serous cyst 

11 

S.B. 

2973 

58 

No specimen 

Parovarian cyst 


Group 3. Bleeding With Granulosa Cell Timors 


12 

13 

14 

15 

S.B. 6383 
S.C. 1457 
S.C. 9046 
S.C. 1412 
S.C. 6240 

58 

55 

59 

52 

Hyperplasia 

Hyperplasia 

Hyperplasia 

Hj'perplasia 

Sarcomatous tj^pe 

Diffuse tj'pe with luteinization 
Theca cell type 

Cylindromatous type 


Groiip i. 

Bleeding With Malignant Ovarian Ttimors 

16 

S.B. 5648 

58 

Adenocarcinoma 

Papillary cystadenocarcmoma 

17 

S.B. 8060 

58 

Adenocarcinoma 

Papillary cystadenocarcinoma 

18 

S.C. 5032 

60 

Adenocarcinoma 

PapiUary cystadenocarcinoma 

19 

S.C. 5577 

74 

Adenocarcinoma 

Papillary cystadenocarcinoma 

20 

S.C. 5782 

55 

Hyperplasia 

Papillary pseudomucinous cystad- 
enocarcinoma 

21 

S.C. 6569 

55 

Adenocarcinoma 

Papillary cystadenocarcinoma 

22 

S.B. 2793 

52 

Atrophy, polyp 

Papillary pseudomucinous cystad- 
enocarcinoma 

23 

S.C. 1130 

52 

Atrophy 

Papillary cystadenocarcinoma 
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witli a benign ovarian tumor also present. To complete the group 
of cases of bleeding with ovarian new growths there must be also added 
8 cases of typical ovarian adenocarcinoma, and four cases of tumors of 
the granulosa cell type. 

The subject of postmenopausal bleeding with ovarian neoplasms has 
recently received much attention on account of the indication that it 
gives of a hormone activity of the tumor. Too little emphasis has perhaps 
been given to the fact that bleeding in the presence of an oAmrian tumor 
is not necessarily a sign that a specific tumor, such as the granulosa 
cell tumor, is the cause. 

Table VI sliows that bleeding in association with ovarian tumors may occur 
under several circumstances. 

a. With an associated carcinoma of the endometrium, a coincidence occurring in 
live instances in this series. tVhether the tumor is primary in the fundus or in the 
ovary or whether the tumors are independent coincident growths cannot always be 
determined. 

b. With an associated hyperplasia of the endometrium. The relationship of the 
endometrial lesion to the ovarian tumor is established to a variable degree for the 
different forms of ovarian neoplasm. 

1. The typical granulosa cell tumor is an accepted cause of hyperplasia of the 
endometrium in the menopause. There were two tumors of this class in the series, 
one a typical cylindromatous form, the other with signs of luteinization of the 
granulosa cells. 

2. A group of tumors whose structure resembles more closely the stroma of the 
ovary has a debatable relation to the granulosa cell tumors. Meyer in 1925 reported 
endometrial hyperplasia in two cases of sarcoma and in one of fibroma of the ovary, 
but suggested that these might be derived from granulosa cell tumors. More recently 
there has been an attempt to segregate a new group of tumors, having hormone ac- 
tivity, as theca cell tumors (Loeffler and Priesel, Melnick and Kanter, Geist and 
Spielman). Novalc and Brawner prefer to regard all these tumors as part of the 
granulosa cell group and as justification cite the theory of a common origin of 
granulosal, thecal, and stromal tissue from the ovarian raesenchjune (Fischel). 
According to the conception that one holds, the two tumors of this group may be 
regarded as granulosa cell tumors, or Case 12 may be considered a sarcoma and 
Case 14 a fibroma or theca cell tumor. 

3. Nonspecific ovarian tumors have occasionally been reported in association with 
endometrial hj’perplasia, but their position as hormone producers has not been ac- 
cepted. In two patients, one with a pseudomucinous cystadenoma and one with a 
pseudomucinous cystadenocarcinoma, the endometrium showed numerous glands with 
a high cj’lindrical epithelium and large cystic glands. In a third endometrium, also 
associated with a pseudomucinous cystadenoma, although hyperplasia could not be 
said to be present, the expected degree of atrophy had not occurred. 

Case 1. — E. N. (History 14659), a 7o-year-old married woman, para iv, was ad- 
mitted for two weeks of vaginal bleeding after not having menstruated for twenty- 
five years. At operation (Aug. 13, 1926) there were found a cyst, 23 cm. in diameter, 
of the left ovary, several small fibroids of the uterus, and a nodular area in the right 
breast. Pathologic examination (S.B. 7019) led to a diagnosis of pseudomucinous 
cystadenoma of the left ovary, atrophy of the right ovary, fibromyomas of the uterus, 
chronic cystic mastitis, and liypertrophy of the endometrium. Sections of the endo- 
metrium showed many dilated glands of variable size with a well-preserved cuboidal 
epithelium (Pig. 1). 

Case 2. — (History 19326.) A married woman of 55 years, with two children, was 
admitted with a history of two recent attacks of v.aginal bleeding, beginning fifteen 
years after her menopause. At operation (Aug. 19, 1931) a 25-cm. cyst of the left 
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ovaiy, coniiiiiiiiig a dear Htraw-colorcd fluid, was found and removed. Within tlie 
wall was a loeiilizod, lu'ojecting solid iirea of evident, malignancy. Tlie complete 
operation con.si.'jfod in :i .supnivaginal hysleivetoiny, bilateral salpingo-oophoreetoniy, 
and insertion of radium (3800 mg. hours) into the cervical stump. The pathologic 
report (S.C. 5.o77) included pseudomucinous cyst adenocarcinoma of the left ovary; 
fibrosis of the right, ovary; hyperplasia of the endometrium. .Sections of endomet'ri- 





















Niff. 1. — C.v.stic li.vpcrjilnstic plands in a patient of 7.') years, witli a pseuclonnicinous 

c.v.staclonoina (S.B. 7019). 








IV I /< Jsjf. 






Fig. 2. — Cystic and hyperplastic glands in a patient of 5-5 years with pseudomucinous 

cystadenocarcinonia (S.C. 5577). 

uni (Pig. 2) showed a mucosa of medium thickness, overlying muscle with numerous 
slender glands and among these, but especially in the basal portions of tlie endo- 
metrium, large dilated cystic structures. 

Aloulonguct and Doleris, Tietze, and Sehiffmann have likewise noted moderate 
degrees of hyperplasia of the endometrium with several nonspecific types of ovarian 
tumor. The ease which Tietze took for illustration was a mucus-producing adeno- 
carcinoma similar to cases of the present report. , Sehiffmann has described hyper- 
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plasia witli a Brenner tumor and a pseudomucinous cyst in a woman of 60 years, 
and an endometrium manifesting at least no evidence of atrophy in a patient of 
74 years Avith a bilateral mucus gland carcinoma of the ovaries. 

According to Schilfmann’s view, one cannot exclude the possibility of an ovarian 
effect from these growths, although the hyperplasia is less marked than in the 
granulosa cell tumors. Tietze, howeA^er, expressed the belief that this hyperplasia 
AAuth the nonspecific OA^arian tumors AA^as not an abnormal functional phase but the 
result of local increased metabolism and blood supply. Whatever may be the cause 
of the hyperplasia in these cases, the microscopic picture is suflficiently like that 
produced by the granulosa cell tumors to make it inadAusable to draAV ready conclu- 
sions as to the character of any palpable ovarian tumor Avhen such endometrial tissue 
is obtained at curettage. 

c. In the presence of an atrophic endomctrinm. In 7 patients bleeding occurred in 
the presence of an ovarian tumor from an atroiAhic endometrium. To explain such 
bleeding it has been customary to assume a pelvic congestion as a result of the tumor 
with bleeding from the engorged A’eins in the endometrium. Such distended vessels 
in the endometrium Avere eA'ident in several of our specimens. Unrelated causes 
such as endometritis may be a factor. 

D. Bleeding From Grossly Normal Uteri . — Tliere remains finally a 
group of 34 patients in Avlioni no gross infiammatory or neoplastic lesions 
were demonstrable anywhere in the pelvis (Table VII). For these 
an essentially endometrial source for the bleeding must lie sought. 


Table VII. Bleeding Broji Grossly NormaIj Uteri 



AGES 40-49 

AGES 50-59 

AGES 60-80 

TOTAL 

Prolapse of uterus. Congestion ( ?) 

1 

7 

1 

9 

Functional bleeding; 





Interval phase 

3 

4 

0 

i 

Premenstrual phase 


1 

0 

1 

Hyperplasia 


1 

2 

3 

Endometritis in atrophic endometrium 

1 

6 

0 

7 

No assignable cause; 





Simple atrophy 

1 

4 

1 

6 

No endometrium 

0 

1 


1 

Total 

6 

24 

4 1 

34 


1. Tascvlar Lesions: The A'iew has been rciieatedly expressed that liypertension 
or chronic passive congestion from a failing heart might be associated Avith uterine 
bleeding (Eees, Klotz and Klotz), but instances of .systemic cardiac or Avascular dis- 
ease did not occur Avith unusual frequency in this series of cases. Locali zed lesion s 
of blood A^esse ls are a more probalfie source of Ideed ing. Lahm haS'VmpliasIzeddis- 
turJianCes" in circulation but noted also local trauma and constipation as precipitat- 
ing causes. In nine of the eases of this group, A’arious degrees of uterine prolapse 
Avere present as a theoretical source of the venous congestion Avhich might lead to 
this uterine bleeding. 

2. Endometritis has been suggested as a cause of postmenopausal bleeding, the 
inflammation being laid sometimes to ceiwical stenosis AA'ith interruption of proper 
drainage, sometimes to the loss after the menopause of the protecting plug of cerA'ieal 
mucus. Benthin places inflammations of the endometrium at the head of his list 
of the benign causes of uterine bleeding in the menopause, and other Avriters 
(Breipohl) haA'e given it a prominent position. 

The importance of inflammation is difficult to OA-aluate on Ihe minute fragments 
of tissue obtained from the senile uterus by curettage. The appearance of many 
inflammatory cells in tiny fragments of uterine tissue does not determine that the 
inflammation AA'as the exciting cause of the bleeding, and the reverse may actually 
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be llie case. Histologic evidence oi: an inflanmiatory reaction of some sort was 
present in seven of the 26’ cases in which the nterus was gi-ossly normal. Histologic 
ovidoncc of this endometritis is most definile, liowevcr, in fragments of tissue ob- 
tained from uteri in which fibroids or polyp arc present (Pig. 3). 

.3. Laic Ovarian Activity: The possibility of renewed function of the ovary after 
months or years of apparent inactivity lias received little attention until recently. 
That the endometrium after castration (Ivaufmann) or even in extreme old age 
(Hubschcr) could be stimulated to renewed activity by administration of an 
estrogenic hormone has been proved, and bleeding has been produced artificially. 
Attempts to reactivate the human ovary, however, have led to contradictory results. 
Tschertok and Penliow failed to obtain any reaction in ovaries of women injected 
with pregnancy urine before celiotomy for fibroids, but Westman, who performed 
-Similar expeidments, claimed to have observed follicle growth and corpus luteum 
formation. 



Fig-. 3. — Chi-onic endometritis in a patient of G-1 years with an endometrial polyp 

(S.B. 8949). 

In reply to this work of -Westman, -tValdeyer has r-ecently reported in a series 
of untreated patients, forty-eight to fifty-four years of age with their menopause 
from three months to five years behind them, follicle and early corpus luteum develop- 
ment in the ovary and an interval phase of the endometrium. Breipohl in studying 
the endometria of 130 women over forty-five years of age and at least six months 
after their supposed menopause, reported 13 with endometria in the proliferative 
stage and three in a secretory stage. Eobert Meyer has also reported a corpus luteum 
in the menopause. 

a. Interval endometrium: In the present series, among the 35 cases with normal 
pelvic organs there were seven (ages 47, 49, 47, 55, 52, 55, 52) in which little or 
no atrophy could be noted. Their liistolog)' resembled in some respects the inter- 
val phase of the normal endometrium, but the glands were less regular and often 
cystic, and the stroma somewhat dense. In several it was difiScult to decide whether 
to list them as cases of hyperplasia, of which the following case report is an ex- 
ample. 

Case 3. — F. S. (History 14396.) This married cliildless woman, 55 years of age, 
was admitted with a history of “metrorrhagia.” The uterus was noted as in mid- 
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position and a little ‘^heavj’', ” the right adnexa prolapsed, the cervix normal. The 
operation (May 12, 1926), consisting in a dilatation, curettage, and insertion of 
radium, led to a pathologic diagnosis of hyperplastic endometrium (S.B. 6563). 
Review of tliis material showed a surface epithelium of high columnar cells, many 
round well-formed glands (Fig. 4) whose cells in places showed slight evidence of 
secretion and finally a few cystic glands, irregular in shape, but still with a well- 
developed epithelium. 

b. Premenstrual endometrium: An early premenstrual phase was found in a 
patient of 55 years in the group with normal pelvic organs and a fully developed 
secretory endometrium in a patient of 52 years with a fibroid uterus. 

Case 4. — G. M. (History 1S783.) This patient, a 55-year-old married woman with 
two children was admitted on account of five days of profuse vaginal bleeding after 
a year’s freedom from any regular menstruation. Very slight bleeding had oc- 
curred, however, at frequent, perhaps approximately montlily, intervals. The op- 



Figr. 4. — Absence of atrophy in endometrial glands of a patient of 55 years (S.B. 6563). 

eration (Jan. 28, 1931) consisted in a plastic operation on the vaginal walls and 
cervix and a curettage with insertion of radium. The pathologic report (S.C. 4581) 
was "moderate hjqiertrophy of the endometrium,” but re-examination showed in 
places the rows of irregular gland sections, indicating the tortuous glands of the 
early premenstrual phase (Pig. 5). 

Case 5. — P. B., History 13503. This 52-year-old patient, the mother of 4 chil- 
dren, had had an apparent menopause at 50, but after skipping several months had, 
nine months before her admission, begun to bleed at irregular intervals. Examina- 
tion showed the fundus to be somewhat enlarged and irregular, the cervix and ad- 
nexa normal. The operation consisted in a plastic operation on the vaginal walls, 
a dilatation and curettage and insertion of radium. The pathologic report of the 
tissue (S.B. 4641) was hyperplasia of the endometrium. Review of the slides has 
shown a typical premenstrual endometrium -with tortuous glands, cells filled with 
secretion, edema and inflammatory cells in the stroma (Pig. 6). 

Case 6. — ^In a recent case not belonging to the present series but operated upon 
at the Bellevue Hospital, a fully developed premenstrual endometrium was encoun- 
tered in a patient of 55 years. Tliis woman had had bleeding at intervals of several 
months for two or three years without the establishment of a definite menopause. 
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Abdominal oiieration was undcvtiikcn because of urimiry symptoms and a cysto- 
scopic report of a tumor pressinjf on the bladder. The uterus was found to be sym- 
metrically enlarged, soft., discolored and a complete hysterectomy with removal of 
both adnexa was undertaken because of the belief that a carcinoma of the corpus 
was present. Sections revealed a typical preinon-strual endometrium and a corpus 
luteum in one ovary. 



Fig-, 5 . — Early premenstrual endometrium In a patient of 55 years (S.C. 4681). 



G. — Typical premenstrual endometrium in a patient of 52 years (S.B. 4641). 

These three cases indicate that up to the age of 55 years and even after intervals 
of amenorrhea of several months, a normal menstrual period may be the explanation 
of vaginal bleeding. In none of the cases studied, however, has a typical premenstrual 
endometrium been found in a woman who, having passed the age of 50, had had 
more than twelve months of amenorrhea. 
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c. Hj'perplasia of the endometrium. Although endometrial hj’perplasia has been 
regarded as rare after the menopause, cases were reported some time ago by Seitz 
and by Meyer. In Meyer's case, a woman of 61 years, the failure of tliree curet- 
tages and the success of radiation of the ovaries led to the suggestion that even at 
tliis age the ovaries might have an endocilne etfect. Endometrial hyperplasia was 
reported by one of the writers (Taylor) as frequentlj’ present near areas of car- 
cinoma of the endometrium, a finding corroborated and amplified by Novak and Yui. 
BreipoU in a survey of the endometria of the menopause found 15 or 11.53 per cent 
to be hyperplastic. 

Among the 34 patients with otherwise normal pelvic organs in the present series, 
endometrial liyperplasia Avas found in three, aged 53, 03, and 03 years, aaIio had liad 
their menopause 13, 13, and 4 3'ears, respective!}', before their operation. Among 
the patients with fibroids uncomplicated by ovarian tumors, there were also 2 cases 
of h}Tierplasia, but each of these occurred relatively soon after the menopause. The 
frequency with which hyperplasia was encountered among these cases of post- 
menopausal bleeding appears thus to be considerably less than that observed by 



Figr. 7 . — Endometrial hyperplasia in a patient of G3 years, ten years after the 

menopause (S.B. 6979). 

Novak and Yui or by Breipohl, but since the cases were selected for dificerent rea- 
sons, the material is not Avholly comparable. The histories of the three older patients 
are as follows: 

Case 7. — E. A. (History 14G13.) This married Avoman of G3 years, the mother 
of 7 children, had had a normal menopause at the age of 53, had bled for six days 
AA'ith clots at the age of 61, and noAV again for six days before admission. Physical 
examination disclosed no abnormalities. The operation consisted in a curettage and 
insertion of radium. The endometrium,, Avhich could be curetted aAvay in fairly 
large fragments, was diagnosed as “hyperplastic endometrium (S.B. 6979).” The 
sections (Eig. 7) of this tissue shoAved irregular branching as Avell as cystic glands 
in a rather dense stroma. 

Case 8. — .1. H. (History 15403.) Tliis patient, a married Avoman of 63 years 
AA'ith 2 children, stated that her menopause had not occurred until her fifty-nintli 
year after Avhieli there had been no bleeding until a slight show of blood tAvo weeks 
before admission. Examination disclosed a someAA'hat enlarged uterus and othenA'ise 
normal pelvic organs. The operation (June 13, 1927) consisted in a dilatation and 
curettage and the insertion of radium. The pathologic report (S.B. 8566) was 
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Jiyporlropliy of the ondoinctrium. Ecvicw of the sections (Fig. 8) showed a tissue 
containing many cystic glands of irregular contour and many smaller glands occur- 
ring packed together in clusters. The cells of the epithelium were small, cylindrical 
with the nuclei practically tilling the cells. The stroma was dense, cellular infiltrated 
with blood. 



Fiff. 8. — Endometrial hyperplasia in a patient of 63 years, four years after the 

menopause (S.B. S5CC). 



Fljr, 9 . — Endometrial hyperplasia in a patient of 58 years, thirteen years after her 

menopause (S.E. 3025). 

Case 9. — N. O. (History 12650.) This married woman of 58 years, the mother 
of 9 children, had had a noi'mal menopause at 45, but had again been bleeding 
slightly for three months before admission. Examination showed the fundus, cervix, 
and adnexa to be grossly normal. Tlie operation consisted in a curettage and in- 
sertion of radium. The pathologic report (S.B. 3025) was chronic endometritis. 
Review of the sections (Fig. 9) showed numerous glands, mostly quite round but of 
all sizes. The epithelium in the different glands was strikingly variable, being very 
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low in some, liigli columnar in others. The stroma again was cellular, but very 
dense. This patient continued to bleed and was curetted again on April 25, 1935, 
but at that time only degenerated tissue was obtained by curettage. No ovarian 
tumors were ever palpable. 

The hjTDerplasia developing after the menopause is thus in some respects 
histologically different from that appearing earlier. The stroma tends to be cellular 
but rather dense. The glands are very irregular in shape, frequently branching, often 
flattened, and sometimes sliowing small intraglandular papillae. Occasionally, how- 
ever, the glands are round and cystlike with a flattened cellular lining. The 
epithelium of adjacent glands is often strikingly dissimilar, all variations being 
present from flat to high columnar cells. The process suggests a renewed growth of 
some glands superimposed upon an atrophy of the old mucosa. 

The basis of the late hyperplasia is open to considerable dispute. Two principal 
views are admissible. First the cause of the hyperplasia may be the ovarian hormone, 
as is true for the jmunger cases, but .special consideration is necessary to explain 
its source. It is possible first that small granulosa cell tumors may be present 
and yet not evident to the examiner. This occurrence has been previously reported, 



E1&. 10. — Localized hyperplasia or polyp of endometrium (S.D. 2793). 

and one of our own cases of granulosa cell tumor was missed at the time of the 
patient's first curettage for postmenopausal bleeding. Second, a late development 
of follicles may be responsible, for cystic conditions of the ovary have in fact 
been reported many years after the menopause. Whether these form the estrogenic 
hormone in amounts sufficient to influence the endometrium is not known. Consider- 
able quantities of estrogenic hormone do continue to be excreted in the urine many 
years after the menopause and even in castrates (Frank, Goldbcrger and Salmon). 
The latter indicates an extraovarian source for this substance which again may 
be a basis for endometrial proliferation. It is finally a possibility that the histologic 
change produced by the ovarian function at or before the menopause may persist 
for years to give the impression of a late ovarian actirity. 

The second major conception is that this hyperplasia is a process of a less 
physiologic and more neoplastic character due to other tjq^es of stimuli, perhaps 
purely local. In material obtained by curettage it is in fact often difficult to 
determine whether one is dealing with fragments of small polyps or a strip of 
endometrium. But besides the confusion due to technical deficiencies there are 
probably more or less transitional forms between purely localized pol^^ps and diffuse 
hj-perplasia. Fig. 10 shows a flat, plateau-like structure arising a little above the 
remaining endometrium, which is apparently a localized process but wliich has a wide 
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base and none of the gross anatomic charaeteristies of a polyp wdtli a pedicle. 
There is no reason to suppose that all types of endometrial gland hj'perplasia are 
directly or immediately caused by the estrogenic hormone, and there is much to favor 
an opposite viewpoint. 

SUMi\I.VRY OF ENDOMETRIAL FINDINGS 

The endometrium of the cases of cancer of the cervix, vulva or vagina 
were available in a few cases only, and that associated with carcinoma of 
the corpus had been previouslj^ reported upon (Taylor). Endometrial 
.specimens were available in 99 of the remaining cases. 

Atrophy was the condition present iii 75, or approximately three- 
fourths of the cases. This was the finding in 4 of 13 patients under 50 
years, in 45 of 58 patients between 50 and 59, and in 25 of 28 patients 
after 60. 

A nonatrophic endometrium was present 11 times, or in 6 of 13 patients 
under 50 and in 5 of 58 patients between 50 and 59 years. It was never 
observed after 60 years of age. This indicates that some years are re- 
quired in many cases liefore atrophy recognizable in curetted material 
develops, or possibly that recrudescences of minor ovarian activity may 
occur. Its absence after 60 is noteworthy. 

An endometrium showing more or less marked signs of a corpus luteum 
efEect was noted twice in women in their fifties, but in both there had 
been a delayed menopause. In no case was a premenstrual endometrium 
oliserved after more than one year of amenorrhea. 

Hyperplasia of the endometrium, as the name is now used, is probably 
still applied to a somewhat heterogeneous group. In this series of cases 
hyqierplasia was noted twice among the 13 endometrial specimens of 
patients under 50 years of age. These were probably instances of the 
tjqiical endometrial hyperplasia of the premenopause years and fall 
in this group of postmenopause eases only because the definition of the 
menopause was a clinical one. There were 6 patients with hyperplasia 
in the fifties and 3 in the sixties. Of these, four were associated with a 
tumor of the granulosa cell group and hence easily explained. Two 
occurred with pseudomucinous tumors of the ovary, and although mani- 
festing less typical changes than those a.ssociated with, the granulosa cell 
tumors, still they were decidedly not atrophic. This hyperplasia is 
possibly the result of a general hyperemia in the pelvis from the presence 
of the tumor, possibly the result of substances elaliorated by the cysts 
or by activated ovarian cells in the walls of the cysts. Finally there 
were three cases of hyperplasia with no demonsti’able cause. Certain 
characteristics of these suggest that they may be of more neoplastic 
character than the hyperplasia of earlier years, and less immediately 
dependent upon ovarian stimuli. 

In an earlier paper (Taylor) the association of hyperplasia and 
carcinoma of the endometrium was reported in 15 out of 34 cases of 
corpus carcinoma in which areas of noncancerous endometrium were 
available for study. Novak and Yni noted 25 such associations of 
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lijTierplasia and carcinoma in 64 similar cases. It would be hard to 
imagine any other precursor to cancer of the corpus than some form 
of glandular hyjierplasia. 


CONCLUSIONS 

Among 406 gynecologic cases admitted to the hospital for vaginal 
bleeding after the menopause, some t.^'jie of malignant tumor was present 
in approximately 63 per cent. 

Benign tumors of the uterus and ovaiy were the lesions chiefly respon- 
silile for the symptom in 17 per cent of the eases. Of special interest was 
the association of hyperplasia of the endometrium with typical cystic 
pseudomucinous tumors of tlie ovary in two instances. 

Inflammatory lesions, usual I}"" in the cervix or vagina, were the ap- 
parent cause of bleeding in 1 1 per cent. 

In the remainder, or about 8 per cent, no gross lesion to explain the 
bleeding was present in the pelvis. Several of this group showed evi- 
dence of a late ovarian effect on the endometrium or of an endometrial 
hjy)erplasia due to this or otlier eau.scs. These instances of hyperpla.stic 
changes in the postmenopausal endometTium arc important as possible 
precaneerous lesions. 
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A CHEMICAL TEST FOR PREGNANCY APPLIED TO THE 
DETERMINATION OF ESTRIN IN THE URINE OF NORMAL 
AND TOXEMIC PATIENTS IN THE LAST 
TRIMESTER OP PREGNANCY 

II. Application op a Short Chemical Method; and Administration 
OF Theelin^" in Late Toxemias of Pregnancy 

J. E. Savage, M.D.,t H. Boyd Wylie, M.D., and 
L. H. Douglass, M.D., P.A.C.S., Baltimore, Md. 

(From the Departments of Ohstctrics and Biological Chemistry, School of Medicine, 

University of Maryland) 

I N A previous paper® we reported results of tlie chemical determination 
of estrin in the urine during the last trimester of pregnancy from a 
series of 60 hospitalized patients. AVe were able to establish levels of 
estrin excretion in normal late pregnancy, and to show a definite lower- 
ing of these levels in clironic nephritis complicating pregnancy, and 
in pre-eclampsia. 

This study was undertaken to collect more data in this field; to apply 
a modified chemical procedure^' for the detection of estrin; and to ob- 
serve the effects of theelin administration in patients suffering from 
the late toxemias of pregnancy.! 

METHODS 

Toxemic jiatients admitted to tlie University Hospital in the last 
trimester of iiregnancy were studied carefully by frequent examinations 
of urine, blood pressure, eye grounds, blood chemistry, and kidney 

*Thc theelin used in this investigation w.as provided througli the courtesy of 
Parke, Davis and Co. 

tCIiarlcs ;M. Hitchcock Fellow in Obstetrics. 

tTlie following is the classification of the late toxemias of pregnancy as accepted 
in our clinic; pre-eclampsia, eclampsia, and chronic nephritis complicating pregnancy. 
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function. Twenty-fonr-lionr ni-ine specimens were eolleetcd and estrin 
detcTminaiions made. A few normal cases (Table I) were included in 
order to e.stablisli normal levels of estrin excretion. 

All cases of toxemia were subjected to the routine treatment of the clinic which 
included absolute bed rest; limitation of fluids to t.uOO c.c. per day (in the presence 
of edcTiia, and unlimited fluids in its absence); low-protein salt-free diet; magnesium 
sulphate by mouth; and 50 per cent glucose and 10 per cent magnesium .sulphate 
intravcnou.«ly, and morphine as required in exacerbations. Other factors in treat- 
ment such as the adtninistration of sedatives; induction of labor either medically 
or by amniotomy; cesarean section; and sterilization, all varied as indicated. 

Only a few cases were private, the majority being .service admissions from our 
out-patient department. Nearly all patients were given jnenatal care in our clinic 
where they had been reporting for from two weeks to eight months previous to 
their admission to the hospital. 

No cases of true eclampsia appear in this .series, because it was impossible to ob- 
tain complete twenty-four-hour urine specimens. 

No patient ndth pre-eclampsia from our own clinic later developed eclampsia. 

Taiu.k I. Six Noumal Ca.se.s 


CASE 

AGE 

COLOR 

PARITY 

DURATIOX OP 
PREG. WHEN' 
UP.INE OBT. 

IX WEEKS 

F.X.* 

BABY 


22 

W 

1-O-O-Ot 

40 

101 

F.T.L.* 


32 

B 

3-0-0-3 

40 

90 

E.T.L. 


21 

B 

2-0-1-2 

40 

91 

F.T.L. 


20 

B 

O-O-O-O 

38 

87 

F.T.L. 


21 

W 

l-O-O-l 

30 

75 

F.T.L. 


34. 

B 

10-0-1-11 

(twins) 36 

73 

F.T.L. 


•P.N., ferric chloride number ; F.T.L., full-term living baby. 

tThe first figure represents the number of full-term children whether alive_ or 
stillborn : the second, the number of prematures ; the third, the number of abortions 
(before the twentj'-eighth week) ; and the fourth shows the number of living children. 


PROCEDURE 

A modification of the Schmnlovitz and Wylie test® for the chemical 
diagnosis of pregnancy liy the detection of estrin in the urine was de- 
vised by one of ns (H. B. W.). A separate publication^" is planned to 
describe this test in detail. Briefly, this procedure follows the principles 
of the original test*’ with a fetv minor changes, but uses only one-tenth 
of the twenty-four-hour specimen. A marked reduction in the time re- 
quired for the laboratory performance of this test, of from twenty- 
four to thirty hours to four hours, has thereby been achieved. 

The essential principle of the chemical test for pregnancy "... consists in the 
extraction of estrin from the urine with ether and its detection by coupling with 
diazotized paranitroanaline to form a deep-colored azo dye. . . .”o 

Estrin excretion is expressed in terms of the "ferric chloride number’’ (P.N. 
as shown in Tables I to V) which is obtained as follows: "... the final colored 
alcoholic layer containing the estrin extracted from the specimen is filtered into a 
colorimeter cup and set at 10 mm., and is compared with a standard 33 per cent 
ferric chloride solution, the reading of which is the ‘ferric chloride number.’ 
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In tliis short procedure the final reading in millimeters is multiplied by 10 and the 
factor 9 (the blank error is 1 mm.) is subtracted to give tlie final “ferric chloride 
number” (F. IST.). 

Each specimen in this series 'was examined by the short method using the same 
technique throughout. 

Estrin determinations Avere made on the specimens from the cases shown in 
Table V soon after admission. Similar tests rvere made on one-tenth of each twenty- 
four-hour specimen following each of 3 theelin injections (except in Case 58). The 
patients were carefully observed clinically to note any unfavorable reactions or any 
improvement in their condition AA’hich might have been attributed to theelin a'd- 
ministration. 

Goldbergei’S has defined free and combined “estrins” according to Marrian’s 
concept. Free “estrins” are those that can be extracted with ether from the un- 
treated urine, and combined “estrins” are extractable with ether only after 
hydrolysis of the urine by acidification and boiling. Since all specimens were hy- 
drolyzed our estimations are based on the total estrin output in twenty-four hours.i" 

DISCUSSION 

In Tables I to III the data are arranged under the following headings: case 
number, age, color, parity of the patient, duration of pregnancy in Aveelcs at the 
time Avhen the twenty-four-hour specimen Avas obtained for analysis, ‘ ‘ ferric chloride 
number” (F.N.), and the outcome of the pregnancy (F.T.L., full-term living baby; 
F.T.D., full-term baby aa'Iio Avas stillborn, or born alive but did not survive the 
neonatal period; L, premature baby aaIio surviA’ed the neonatal period; and D, pre- 
mature baby Avho Avas stillborn, or born alive but did not survive the neonatal period). 

Table IV is a summary of Tables I to III, and includes a comparison of the data 
of the present series of cases Avith those of the first series.s 

Table V gives a summary of the data of the ca.ses in which theelin was admin- 
istered. 


Table II. TwENTy->Six Cases of Chronic Nephritis Complicating Pregnancy 


CASE 

AGE 

COLOR 

PARITY 

DURATION OF PREG. 
AVIIEN URINE OBT. 
IN AVEEKS 

F.N. 

BABY 

31 

35 

W 

3-0-0-3 

40 

63 

F.T.L. 

5 

32 

W 

5-0-1-5 

37 

61 

F.T.L. 

24 

36 

B 

2-1-0-1 

30 

61 

F.T.L. 

37 

28 

W 

3-0-0-3 

40 

61 

F.T.L. 

53 

28 

B 

4-4-0-4 

40 

61 

F.T.L. 

21 

28 

W 

5-2-1-5 

40 

58 

F.T.L. 

57 

31 

B , 

4-0-2-4 

38 

57 

F.T.L. 

38 

28 

W 

4-0-0-3 

40 

5G 

F.T.L. 

22 

19 

B 

l-O-O-l 

39 

55 

F.T.L. 

45 

32 

B 

3-1-1-3 

36 

53 

F.T.L. 

56 

30 

B 

2-0-1-2 

38 

53 

F.T.L. 

60 

23 

W 

O-O-O-O 

35 

52 

F.T.L. 

3 

24 

B 

0-2-0-0 

28 

51 

32D* 

15 

19 

B 

O-O-O-O 

34 

51 

34D 

48 

38 

B 

7-0-2-5 

32 

51 

32Lt 

58 

24 

W 

O-O-O-O 

34 

50 

34L 

54 

28 

B 

2-0-0-2 

38 

49 

F.T.L. 

9 

25 

B 

5-0-0-5 

41 

39 

F.T.L. 

16 

19 

B 

1-1-0-2 

38 

40 

F.T.L. 

50 

27 

W 

3-1-0-3 

38 

33 

F.T.L. 

17 

24 

B 

O-O-O-O 

40 

32 

F.T.L. 

8 

26 

B 

l-O-O-l 

40 

31 

F.T.L. 

18 

14 

B 

O-O-O-O 

38 

31 

F.T.L. 

13 

16 

B 

O-O-O-O 

36 

28.5 

F.T.L. 

7 

20 

TV 

O-O-O-O 

24 

23 

F.T.L. 

19 

21 

W 

O-O-O-O 

30 

23 

30L 

*AA^eeks, 

dead. 

tAA’eeU.s, living. 
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No} mal Cases. Tlic six cases shown in Table I were all normal in that they showed 
no clinical evidences of toxemias of pregnancy. Tliey were admitted to the hospital 
near term, not in labor, for the following reasons ; 

Contracted pelvis 3 cases 

Previous dystocia 2 cases 

Recent operation for rectal stricture 1 case 

One patient was a primigravida ; 2 Avere white and 4 Avere colored. 

The aA’cragc duration of pregnancy at the time the twenty-four-hour specimens 
AA’ore obtained Avas 38,33 AA-eehs, AA'hile the aA'erage "ferric chloride number” (P.N.) 
Avas 87.10, the highest being 101 and the loAA-est 73. Prom Table IV aa'c see that 
the aA'erage "ferric chloride numbers” in the normal group in the first seriess and 
in the present series are very close, and, that in the present series the range of the 
"ferric chloride number” is more restricted than in the foimicr scries, but the 
average is higher. 

Table III. Taventy-Six Cases op Pre-Eclajipsia 


CASE ' 

AGE 

COLOR 

DURATION OF PREG. 
PARITY WHEN URINE OBl’. 

IN AVEEKS 

F.N. 

BABY 

28 

23 

W 

o-o-o-o 

32 

70 

P.T.L. 

33 

17 

B 

o-o-o-o 

38 

56 

F.T.L. 

29 

18 

B 

o-o-o-o 

36 

55 

F.T.L. 

11 

16 

B 

o-o-o-o 

37 

51 

F.T.L. 

27 

24 

lY 

o-o-o-o 

39 

46 

F.T.L. 

30 

32 

B 

l-O-O-l 

38 

43 

F.T.L. 

35 

24 

W 

o-o-o-o 

40 

42 

F.T.L. 

49 

21 

B 

O-O-l-O 

40 

42 

F.T.L. 

32 

25 

lY 

o-o-o-o 

37 

41 

F.T.L. 

39 

25 

lY 

O-O-O-O 

38 

41 

F.T.L. 

41 

IS 

W 

o-o-o-o 

38 

40 

F.T.L. 

43 

20 

W 

o-o-o-o 

39 

40 

F.T.L. 

44 

16 

B 

o-o-o-o 

36 

40 

F.T.L. 

55 

18 

lY 

o-o-o-o 

34 

40 

38L 

52 

IS 

B 

o-o-o-o 

35 

37 

F.T.L. 

59 

21 

W 

o-o-o-o 

39 

37 

F.T.L. 

2 

16 

B 

o-o-o-o 

35 

36 

F.T.L. 

12 

18 

W 

o-o-o-o 

40 

36 

F.T.L. 

36 

21 

W 

o-o-o-o 

38 

36 

F.T.L. 

47 

15 

B 

o-o-o-o 

28 

36 

F.T.L. 

14 

22 

W 

o-o-o-o 

40 

33 

F.T.L. 

4 

15 

B 

o-o-o-o 

34 

31 

F.T.L. 

20 

30 

B 

o-o-o-o 

36 

30 

F.T.L. 

34 

38 

W 

o-o-o-o 

40 

30 

F.T.L. 

26 

IS 

B 

o-o-o-o 

40 

30 

F.T.D. 

25 

31 

W 

o-o-o-o 

38 

22 

F.T.L. 

Table TV. 

Summary 

OP Tables 

I TO HI. Comparison op Results With Long 



AND Short Method 









average dura- 



AVERAGE 

P.N. 

TOTAL NO. 

TTDN OF PREG- 



F.N. 

range 

OP CASES 

NANCY, AVEEKS 

Normal 


A* 83.30 

152.00-56,60 

21 


36.00 



B 87.16 

101.00-73,00 

6 


38.33 

Chronic nephritis 

A 51,67 

64.00-40.00 

19 


37.10 

complicating preg. 

B 47.05 

63.00-23.00 

26 


36.30 

Pre-eclampsia 

A 36.S7 

45.00-28.50 

20 


38.10 



B 40.03 

70.00-22.00 

26 


37.11 

*A, Series 

originally 

reported.® 

B, Present series. 
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Cases 51 and 46 (Table I) bad been diagnosed as having chronic nephritis com- 
plicating pregnancy in their previous pregnancies, but in each case the pregnancy 
reported here showed no toxic signs or symptoms. It may be significant that these 
two cases gave the lowest ‘'ferric chloride numbers,” which may have indicated 
some residual pathology from the toxemia in the previous pregnancy even though 
the present pregnancy was clinically normal. 

All patients in the normal series were delivered of full-term living children who 
survived the neonatal period. 

Chronic Nephritis Complicating Pregnancy . — The 26 cases of chronic nephritis 
complicating pregnancy shown in Table II were characterized by: albuminuria, 
nitrogen retention, and elevation of blood pressure at least one month before deliv- 
ery which persisted at levels above normal after delivery. Many showed edema and 
pathologic eye grounds. One patient (Case 56, Table II) died at liome about one 
month after discharge from the hospital of generalized carcinomatosis which had 
developed from malignant breast tumor. (This patient and Case 34 [Table III] 
who also died, represent an uncorrected maternal mortality of 3.4 per cent for the 
entire series of 58 cases.) All these patients were admitted to the hospital because 
of toxemia. Eight were primigravidas. There is a definite increase in the number 
of primigra\’idas in this series of cases of chronic nephritis complicating pregnancy 
as compared to our previous seriess in Avliich there was only one primigravida in 19 
cases. Patients in this series had toxic sj’mptoms and findings to a varying degree 
for from six weeks to six months prior to delivery. Ten patients were white and 16 
were colored. 

The average duration of pregnancj' when the twenty-four-liour urine specimens 
were obtained was 36.3 weeks, while the average “ferric chloride number” (F.N.) 
was 47.05, the highest, 63.0, and the lowest, 23.0 (Table IV). Thus there was a 
wider range of P-N. and a lower average in tliis series than in the first (see 
Table IV). 

In the present series there were 21 full-term living children, 32- and 34-week 
stillbirths, and 30-, 32-, and 34-week living babies who survived the neonatal period. 

No attempt was made to subdivide these patients into those who had suffered from 
chronic nephritis prior to the first pregnancy or those developing chronic nephritis 
during the course of subsequent repeated pregnancies, nor to differentiate between 
the types of chronic nephritis. 

Definite lowering of estrin excretion in chronic nephritis complicating pregnancy 
in the previous series® has been confirmed in the present series as shown in Table 

There is, however, no overlapping of tlie E.N. of this group with the F.N. of the 
normal group as was observed in the first series. Thus the normal cases are more 
sharply defined from the two toxemic groups. On tlie other hand, there is consider- 
able overlapping of the F.N. of the nephritic group with that of tlie series of cases 
of pre-eclampsia. 

Pre-eclampsia . — Table III represents a series of 26 cases of pre-eclampsia charac- 
terized by: sudden elevation of blood pressure, sudden appearance of albumin in 
urine previously normal, increased uric acid retention, and by the sudden onset of 
subjective symptoms in late pregnancy varying from edema of the feet and ankles 
to edema of the face and hands, abnormal weight gain, nausea and vomiting, head- 
ache, precordial pain, and visual disturbances. These patients were admitted to the 
hospital because of toxemia. Only 2 of these patients were multigravidas. Fourteen 
patients were white, 12 were colored. The average duration of pregnancy when the 
twenty-four-hour urine specimens were obtained was 37.11 weeks; while the average 
“ferric chloride number” (F.N.) was 40.03, the Mghest, 70.00, and the lowest, 22.00 
(Table HO- 

In this series there was one full-term baby who did not survive the neonatal period, 
and one 38-week living baby who was discharged in good condition. The remainder 
of these pregnancies terminated in the births of full-term living infants, all of whom 
survived the neonatal period. 
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One patient in this series (Case 34, Table III) was an nnregistereel case who 
was admitted because of fulminating pre-eclampsia. Elective laparotrachelotomy 
was performed and the patient died four days later of peritonitis due to infection 
by hemolytic streptococci. 

Two other patients in this series (Cases 2G and 55, Table III) with fulminating 
pre-eclampsia were delivered by elective laparotrachelotomy with good results. 

Case 28 (Table ITT.) was a primigravida admitted at tlie thirty-second week of 
her pregnancy because of a mild pre-eclampsia. The “ferric chloride number’’ 
(P.N.) was 70 at that time. On routine treatment the patient improved and was 
discharged. At term the patient was readmitted in active labor and gave no evidence 
of toxic manifestations throughout her stay in the hospital. This case is mentioned 
to show a mild pre-eclamptie with a “ferric chloride number” (F-N.) above the 
range for the remainder of the group (Table III). 

We again found a definitely lowered level of estrin excretion in pre-eclampsia 
(Table IV). The difTerence between the average “ferric chloride number” (P.N.) 
in this group and that of the fir.st seriess is not great, and there is little difference 
between the estrin excretio7i in this group of pre-eclamptie patients and the group of 
patients sutTering from clironic nephritis complicating pregnancy (see Table IV). 
Therefore, using the short method, we were not able to differentiate the two groups 
of cases as shaj'plj' as was possible in the original study. The “ferric chloride 
number ’ ’ range for the two groups of cases of toxemia is practically the same, while 
the normal group stands alone with the exception of Case 28 (Table III). 

We do not claim at present, however, that it is possible with our methods to cor- 
relate the estrin excietion with the severity and type of toxemia, although it may be 
fair to state that it seems possible to differentiate normal pregnancy from the two 
pathologic groups under discussion. 

Tlieelin Administration . — Before administering theelin to any of our patients, a 
very careful search of the literature was made to determine tlie safety of this pro- 
cedure. Mazero and his co-workers, after injecting estrogenic substance in divided 
doses, concluded that it produced no significant changes in blood pressure, basal 
metabolism, body weight, blood count, and blood cliemistry. Witherspoon,^® and 
Robinson^ and his colleagues found that the administration of estrin near term 
might or might not induce premature labor, but that it was not a reliable means of 
induction. 

Ziemanis warns against side reactions as urticaria, generalized dermatitis, and 
anaphylactic shock following intragluteal injections of theelin in oil (1 c.c. contain- 
ing 1000 international units). No reactions were observed in our cases. 

Geschickter, Lewis, and Hartman'* found a depressing effect of estrin on the basal 
metabolic rate by administering the “estrin hormones” to patients with hyper- 
thyroidism. 

After an extensive search of the literature, Dodds® failed to find any incontro- 
vertible evidence that estrogenic substances are carcinogenic. Discussing the rela- 
tionship between estrogenic and carcinogenic substances, Prank® states that as yet 
no convincing contraindications to the clinical employment of estrogenic substances 
have been discovered. 

Steinkamm and Gieseni® observed that as yet it had not been proved that estrogenic 
substance reduces blood pressure. Their studies were made on nonpregnant women. 

It has been suggested by Smith and Smith,®® and Smith and Kennard®® that the 
excessive amounts of prolan in the blood and urine of toxemic women have their 
origin in the placenta. Smith and Smith®® further suggest that the continued o®’er- 
production of prolan by the placenta is a possible causal factor in the etiology of 
the toxemias of late pregnancy. These same authors®®* ®* have called attention to 
the mutually antagonistic action of prolan and estrin and suggest estrin as an ex- 
perimental therapeutic measure in these toxeniias.®^ At the onset of^ our second 
series of observations it was our purpose to test this action of theelin in a feu 
eases (see Table V). Regardless of the origin of excess prolan in the late toxemias, 
it seemed logical to us to administer theelin in such cases, not as replacement therapj 
for the lowered estrin level, but to inhibit the action of excess prolan. 
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Table V. SusrirARV of Cases in Which Theelin Was Adjhnistered 
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36 

21 

W 

o-o-o-o 

Pro-ecl. 

32.50 hr. 

7 

B.T.L. 

None 

36 

41 

IS 

W 

o-o-o-o 

Pre-ecl. 

10 daj's 

8.5 

F.T.L. 

None 

40 

43 

20 

W 

o-o-o-o 

Pre-ecl. 

31.00 hr. 

15 

F.T.L. 

None 

40 

44 

16 

B 

o-o-o-o 

Pre-ecl. 

24 days 

14.5 

F.T.L. 

None 

40 

50 

27 

W 

3-1-0-3 

Neph. 

10 daj’s 

5 

F.T.L. 

None 

33 

51 

21 

w 

l-O-O-l 

Norm. 

24 days 

8 

F.T.L. 

None 

75 

52 

IS 

B 

o-o-o-o 

Pre-ecl. 

31 days 

12 

F.T.L. 

None 

37 

58 

24 

W 

o-o-o-o 

Neph. 

3.00 hr. 

11 

34L 

None 

50 

59 

21 

w 

o-o-o-o 

Pre-ecl. 

15.50 hr. 

6.75 

F.T.L. 

None 

37 

60 

23 

w 

o-o-o-o 

Neph. 

30 days 

4 

F.T.L. 

None 

52 


30,000 

30,000 

30,000 

30,000 

30,000 

30,000 

30.000 

10.000 

30,000 

30,000 


‘Previous to tlieelin n.(luiinistr.'ition. 


The immediate problem in the treatment of these cases was to determine what 
product to use and in what dosage it should be administered. Our studies were 
made on the output of total estrin in twenty-four hours. It was arbitrarily de- 
cided to administer a preparation of so-called ‘ ' free estrins ’ in an oil solution to 
permit of gradual absorption. Urinary excretion of estrogenic substance at term 
in normal pregnancy has been determined by various investigators at about 6,000 
rat units in twenty-four hours. Since our series of toxemic patients in the last 
trimester of pregnancy excreted approximately only one-half the normal amount 
(Table W) it was decided to administer 3,000 rat units of estrogenic substance per 
day for three successive days. Larger doses were decided against to avoid the 
possibility of exaggerating existing symptoms, because the tolerance of these patients 
to this substance was unknown. Shute,io in treating cases of late toxemia with 
estrin, observed a picture strongly suggestive of abruptio placentae in one of his 
patients following estrin administration. He therefore suggests that during preg- 
nancy estrin should be used quite cautiously and in small dosage. Shute adminis- 
tered massive doses of estrogenic substances. 

Theelin was used in this investigation (1 c.c. ampoule containing 10,000 interna- 
tional units which is approximately 3,000 Doisy rat units). 

The cases chosen for hormone therapy (Table V) were not especially selected 
from among the others. One normal case was included for comparison (Case 51, 
Table V). 

Nine of the 10 ward cases shown in Table V were given 10,000 international 
units of theelin intramuscularly on 3 successive days (30,000 international units in 
all), while the patient in Case 58 received only one injection of 10,000 international 
units since labor began three hours later. All patients given theelin were kept on 
the routine treatment except that oral administration of magnesium sulphate was 
discontinued in order that accurate twenty-four-hour urine specimens could be 
collected. 

The injections were given intragluteally followed by several minutes of gentle 
massage. None of the patients complained of pain or discomfort other than that 
caused by the entrance of the needle or by the pressure of the injection, both of 
which were momentary. No side reactions were observed. The patients were given 
to understand that these injections were a part of the routine treatment. 

The cases were carefully observed for blood pressure changes at least every 
four hours (except the patient in Case 51 who was normal), and by frequent eye 
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ground, blood cliomistry, Iddney function, and urine examinations. The general 
condition and the progress were also carefully noted. 

Eight of these patients were white while 2 were colored. Eight were primigravidas. 
Six weie pre-eclamptic, 3 wore noted as having chronic nephritis complicating preg- 
nancy, and 1 was normal. 

The latent period between the last injection of theelin and the onset of labor 
varied from three hours (Case 58, Table V only 1 injection given) to thirty-one 
days. Only 4 of these patients went into labor before ten days following the last 
injection, and in these the hormone possibly may have had some part in the induction. 
In 2 cases (Cases 50 and 51) it was necessary to induce labor by amniotomy. 

The longest labor in the series was fifteen hours, the shortest, four hours, while 
the average ivas 9.17 hours. From our data it is impossible to state definitely 
whether or not the theelin influenced the length of labor, but it is interesting to note 
the short a%’erage duration of labor, even in this small series, especially since 8 of the 
10 patients were primigravidas. 



Cliart 1. — Estrin excretion. 


All but one of the patients in this series were delivered of full-term living chil- 
dren who survived the neonatal period. The patient in Case 58 was delivered of a 
thirty-four- week premature baby who survived the neonatal period. Eo untoward 
effects of the theelin upon any of these babies were noted. 

There was no delay in uterine involution in any of these patients, nor was there 
any acceleration in this process. 

After reviewing these cases critically we cannot say that there was any improve- 
ment in any of the 10 patients which could be ascribed directly to the hormone 
therapy. It is possible that the short average duration of labor may have been 
the result of this therapy. Failure to observe clinical improvement may have been 
due to inadequate dosage or to too late administration. The possible advantages of 
administering theelin to patients with decreasing estrin excretion before clinical 
manifestations of toxemia appear should certainly be kept in mind. 

Chart 1 shows individual curv'cs representing the estrin excretion of the 9 patients 
each of whom received 3 theelin injections. The first reading in each curve is the 
"ferric chloride number" (P.ISr.) obtained from examination of a twenty-four-hour 
specimen before hormone therapy was instituted, while the other three points in each 
curve represent the "ferric chloride numbers" (F.N.) of twenty-four-hour speci- 
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pregimiicj' is sufficient to suggest, if not prove the solution,” he says. "Whether 
the individual inquiry approaches the i>roblcin biologically, statistically, clinically 
or, saj', physiologically, it is at once apparent that, Avith few exceptions, the usual 
and average study i)rocceds from fallacious premises, gratuitous assumptions, and 
almost complete lack of definition and limitation of terms; and that from so un- 
stable a foundation it limps through a morass of slip-shod data and the crudest 
handling of evidence to a palpablj* questionable conclusion. . . . Certainly it were any- 
thing but scientific to lay to pregnancy, in a woman who has tolerated lier pregnancy 
extremely well, an activation or aggravation of her tuberculosis that followed an 
abnormal, exhausting or dangerous second stage of labor (as has frequently hap- 
pened). . . . But, greater than anj' other fallacy in the customary approach to the 
problem of ‘pregnancy and tuberculosis’ is the almost universal premise and assump- 
tion tliat pregnancy acts as a ‘constant’ factor in whatever influence it may have on 
tuberculosis. That is to say, that all women tolerate pregnanej* alike, Avhich means 
nothing else than that the bodily econoiu}' of every woman reacts to pregnancy in 
the same Avay. ExtensiA-e reading Avould indicate that practically every author on 
the subject takes this most important datum for granted, notAvithstanding its ob- 
Auous falsity. Indeed, at the moment the AA'riter cannot recall a study of ‘tubercu- 
losis and pregnancy’ in Avhich the author even casuallj' suggested that pregnancy 
can act differently in different Avomcn or cA-cn differently in the same Avoman as one 
pregnancy folloAVs another. . . . The most elementary practice soon teaches the ob- 
serving physician that the bodily response of Avomankind to pregnancy is of almost 
‘infinite A’ariety. ’ . . . j\jid it Avould seem that any study or discussion concerning 
the influence of pregnancy on tuberciflosis Avould haA-e to take these facts into ac- 
count. . . Even pseudoscience flies out the AA-indow Avhen Ave are obliged to draAV our 
conclusions from the data of ages lumped together, of non-discrimination betAveen 
the variables of reproductiA-e lustory of Avomen undergoing obseiwation and study, 
and so forth. ... In summary, then, AA’hat are the known fads? They are, first, 
that pregnancy operates in Avidely diA’ergent fashion on non-tuberculous Avomen, that 
is, it may uplift and it may depress the individual economy; second, that pregnancy 
Avorks to similar effect in tuberculous Avonien, that is, it may rouse and it may quiet 
active tuberculosis. . . . Why, then, this pother and uncertainty? For any difference 
of opinion could be concerned only Avith AA'hat might be called quantitative effects, 
that is: Does pregnancy harm the tuberculous Avoman more frequently than it bene- 
fits her; and, if so, hoAV much more? Before attempting to ansAver a problem, 
so insoluble on the basis of the data at hand, the Avriter begs permission to make a 
suggestion, as perhaps Avorthy of consideration in attempting a solution. He would 
put this in the form of a question, as folloAVs: May it not be that pregnancy exerts 
a harmful effect on tuberculosis in those women who, without tuberculosis, would 
naturally tolerate pregnancy poorly, and a harmless or even beneficial effect on 
those tuberculous women aa’Iio, without tuberculosis, would stand pregnancy well or 
even have their bodily economy improved by pregnancy? ’ ’ 

Tlie present study was undertaken^ to determine in wliat percentage 
of married women of cliildbearing age admitted to the Trudeau Sana- 
torium with active pulmonary tuberculosis the onset of the disease or 
its reactivation could be shoAvn to hear a possible relation of a pre- 
ceding pregnancy, and (2) to study the subsequent course of this 
group in comparison with a second group in similar age brackets mani- 
festing pulmonary lesions of like extent. For this purpose the records 
of the Sanatorium from 1916 through 1935 (comprising approximately 
5,000 admissions) were examined and the histories of the 457 married 
Avomen betAveen the ages of 20 and 35 (inclusive) set aside for study. 
In this group 6 cases Avere found to present incomplete data and were 
discarded, leaving a total of 451 cases for analysis. 
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Tlie age group of 20 to 35 was elioseu arbitrarily as covering the 
period of maximum eliildb earing. For the purposes of this study, 
pregnancies terminated either spontaneously or artificially in the first 
trimester (in most instances interruptions occurred in the first 8 to 10 
weeks of gestation) were ignored as being unlikely to have an influ- 
ence on either the onset or reactivation of the tuberculosis. 

The 451 cases were divided into 6 categories as follows: (1) those who had had 
no viable pregnancies, (2) those who had liad a full-term or viable pregnancy more 
than six months before the onset of the tuberculosis, (3) those who dated the onset 
of their tuberculosis from labor, (4) those w-ho were pregnant when their tubercu- 
losis was diagnosed but who continued to term, (5) those in whom a tuberculous 
process appeared within six months of the termination of a viable or full-term preg- 
nancy, and (6) those who had become pregnant after the onset of tuberculosis. 
These groups, for the purposes of this study, may be combined under 3 large head- 
ings: (A) those who had had no viable pregnancies or a viable pregnancy more 
than six months before the onset of tuberculosis, who may be considered the con- 
trols, (B) those whose onset of tuberculosis bore some relation to a pregnancy, and 
(C) a small group who had been pregnant since tuberculosis had been diagnosed. 
The distribution of cases in each gi'oup, the extent of the disease on admission to the 
Sanatorium, and the mortality from tuberculosis in each group is shown in Table I. 
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showing a sufficient number of cases to make such figures significant or indicative 
of trends. Tliese data, under the two large headings of those patients wlio were 
nulliparas or whose pregnancy pi-obably bore no relation to the onset of the tubercu- 
losis and those in whom such a relationship might be shown to have existed, are 
summarized in Table IV. 

Table V shows the tj'pe of onset in each group. 
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Table V. Type of Onset of Tuberculosis 
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While not pertinent to the purpO!-e.« of this study, it is interosling to note that 
in this group the parity of the patient seemed to bear no relation to the extent of 
tl'.e pulmonary disease on admission to the Sanatorium. Speeifieally, of the 2S 
primipanis, there were 5 with minimal, If* with moderately advanced, and -1 with 
far-advanced lesions. There were •} deaths among the primiparas, of which 2 oc- 
curred in j)ati(‘ats admitted with moderately advanced disease and 2 in patients 
classed as far ailvancc<l. Of l.'t secondiparas, there were 2 miniinals, 9 moderately 
advanced, a.nd 2 f:ir-ttdvanccd <';ises with deaths: 2 in the moderately advanced 
group and 1 in the far advanced. Of 10 patients who had had more than 2 
children Oil a.dmis-ion, there was 1 tninim.al, S moderjitely advancotl, .and 1 far-ad- 
vanced with •; dc;ith.-, of which iK-ctirreil in women with moderately advanced 

le.-ioas ors adre.ts-ion and 1 in a patient with far-advanced disease. 
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In the patients who had become pregnant after the diagnosis of tuberculosis had 
been made there were 16 primiparas of which 5 had minimal, 8 moderately advanced, 
and 3 far-advanced lesions. In tliis group, 2 patients with moderately advanced 
and 2 with far-advanced cases died of tuberculosis. Of 12 seeondiparas there were 2 
minimals, 9 moderately advanced, and 1 far-advanced cases with 3 deaths in the 
group with moderately advanced lesions. And ftnally, 3 patients avIio had had more 
than 2 children were all classed as moderately advanced on admission and no deaths 
occurred in the group. Data obtained from the records on the health of the babies 
bom of the pregnancies wluch appeared to be related to the onset of the tuber- 
culosis are difficult to evaluate as the condition of the offspring was not given in 
9 instances. Three babies are knonm. to have died as follows : 1 stillbirth, 1 neonatal 
death on the second day, and 1 death from status lymphaticus at an unknown age. 
All the other cliildren were noted as being in good health. Of the children born to 
patients after tuberculosis had been diagnosed, data on 2 were omitted from the 
records, 1 was recorded as being in “fair” health, 27 in good health, and 4 dead of 
the following causes: 1 neonatal death (this was the second child of this patient 
who had died within a few days of birth), 1 of malnutrition at 3% years of age,. 
1 of meningococcic meningitis at 8 years of age, and 1 of unknown cause. 

DISCUSSION 

■While it is only fair to point out that this study is based upon a 
selected group in that (1) only “ favorable ” cases are admitted to 
the Trudeau Sanatorium and (2) the eases came for the most part from 
an economic stratum financially able to receive treatment in a private 
sanatorium and, hence, a group •which would be expected to carry out, 
at least in modified form, a proper regime for their tuberculosis on 
returning to their homes, it would appear that the end results are 
not materiallj^ affected by a preceding pregnancy. This, it would seem, 
is the important point to determine in attempting to evaluate the 
influence of a pregnancy on the end-results of a tuberculous lesion 
which it might have been a factor in aggravating. With such results 
in a group that has received adequate, or at least six months’, treat- 
ment for tuberculosis is one justified in considering the group in whom 
the end results have not been so favorable, not because of a pregnancy, 
but because they failed to receive proper treatment for their tuber- 
culosis? Any attempt to evaluate the influence of the physiologic 
functions of gestation, parturition and the puerperium on pulmonary 
tuberculosis which is not properly treated must be considered of 
dubious value as ample experience with the untreated disease shows 
a high mortality of itself. 

Similai’l)^, one must exclude as falling into the category of .untreated 
or inadequate!)'’ treated eases those whose economic conditions neces- 
sitate their leaving the sanatorium before the “cure” is complete to 
return to their homes and assume the burden of a household and a 
child. While the importance of this factor is not underestimated, it 
must be looked upon as a “side effect” of childbearing and not the 
act itself in considering its elfect on tuberculosis. In other words, one 
must distinguish between the influence of pregna7ici/, and its accom- 
panyuig labor and puerperium (for the three are divisible only in 
theory), and childbearing on pulmonary tuberculosis. This study would 
indicate that probably 12 per cent of 7V7xlreated eases of latent tuber- 
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culosis ill ■women of the childbearing age are reactivated or aggravated 
by gestation and its sequelae. Figures are not available by which 
this number can be compared with a similar group of treated cases; 
a limited personal experience, however, agrees with the findings of 
Alice Hill and others that reactivation or aggravation of properly 
treated eases occurs in a negligible proportion, especially when effec- 
tive collapse therapy is instituted. 

CONCLUSIONS 

1. Of 451 married women between the ages of 20 and 35 inclusive 
who were admitted to the Trudeau Sanatorium between 1916 and 1935, 
approximately 12 per cent showed a possible relationship between the 
onset of their tuberculosis and a preceding viable pregnane}^ In 3.5 
per cent the sjmiptoms first appeared during gestation and in 4.8 per 
'cent the tuberculosis dated from parturition. 

2. There is a slight tendency for the groups showing a relationship 
between the onset of the tuberculosis and pregnancy to exhibit more 
advanced types of lesions of admission to the Sanatorium. This does, 
not, however, mean that the lesions manifested by this group tended 
to be more “acute'’ or show a higher incidence of exudative processes 
than those presented b.Y the controls. While this finding may be inter- 
preted as evidence of an unfavorable influence of pregnancy on a 
tuberculous process, it also suggests that with more careful examina- 
tion of the lungs during the prenatal period many of these cases might 
have been diagnosed before .symptoms appeared and proper preventive 
treatment instituted before the disease became activated. 

3. There is no significant difference in the death rate from tuber- 
culosis in the patients in whom the onset of the disease is related to 
a full-term or viable pregnancy as compared with that of a group of 
nulliparas of the same age group who .slioiv lesions of similar extent. 

4. There is a relatively high incidence of hemoptoic onset of pul- 
monaiy tuberculosis in the group Avhose disease appears to bear a 
relationship to a ge.stalion or parturition. While interesting in the 
light of the increased capillaiy permeability known to exist during 
pregnancy, the true significance of this observation is difficult to 
explain at the present time. 
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THE EFFECT OF ESTEOCENIC HORMONE UPON THE CON- 
TRACTILITY OF THE FALLOPIAN TUBES'' 

S^uiuEL H. Geist, M.D., Udall J. S^vlmon, M.D., and 
Maurice j\Iintz, M.D., New York, ISI. Y. 

(From the Menoimnse Clinic of the Gynecological Service of Mount Sinai Hospital) 

A LTHOUGH the liormonologic pliysiology of the uterine musculature 
jr\ has been the sulijeet of intensive investigation by numerous workers, 
there is very little in the literature on the subject of the hormonal con- 
trol of the Fallopian tubes. Because of certain clinical conditions 
related to tubal function (ectopic gestation and possibly, also, some 
forms of sterility and dysmenorrhea), it was felt desirable to determine 
the relationship of the Fallopian tubes to the various hormones which 
normally exercise a. physiologic influence on the female gonads and 
genital tract. 

The literature dealing with uterine musculature is extensive and the 
views held by different investigators are frequently contradictory (see 
Reynolds’ review).’- However, certain observations are generally agreed 
upon. 

Athias2 pointed out in 1919 that uterine motility is controlled by the ovaries. 
He demonstrated in guinea pigs that following castration, rhythmic spontaneous 
motility of the uterus is lost, but that motility could be restored in the ovariectomized 
animals by ovarian grafts. Similar views were held by Loewe® and Marshall.'* 
Corners gives Blairs credit for first reporting a relationship between uterine con- 
tractility and the estrus cycle. Blair noted that the contraction waves produced 
by a strip of uterine muscle immersed in Locke’s solution varied at different 
points of the cycle. Tlie rate was lowest at the time of estrus, increasing gradually 
to a maximum rate in the resting stage and decreasing at proestrus. Keye" working 
in Corner’s laboratory confirmed and amplified the work of Blair. By means of 
“in vitro” experiments employing a segment of sow’s uterus suspended in 
physiologic salt solution, he observed tliat when tlie strip of uterine muscle was 
taken from a sow killed during e.strus, tlie contractions were large and slow. During 
the fir.st few days following ovulation, the contractions became more rapid and less 
ample, and at the tenth day they were occurring at a rate of eight per minute. 
Similar changes in motility were established in a variety of laboratory animals, all 
having cyclic ovarian activity. Frank, Bonham and Gustavsons were able to demon- 
strate “in vitro,” contractions characteristic of the estrus jihase, in spayed rats 
which had previously been injected with c.strogen extracts. Similar results (indicat- 
ing that the estrogenic hormone will induce or augment uterine contractions) 
were obtained by numerous investigators.o-ic 

The fact that the ovaries control uterine motility m animals and that 
cyclic variations in this motility occur dependent upon the growth and 
development of the graafian follicle, was thus established by mean.s of 
*‘in vitro” and “in vivo” cxiieriments in animals. 


‘Presented at a mectinfr of the New York Obstetrical Society, October 12. 1P37. 
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In human beings, Knausi" has demonstrated regular uterine contraction waves 
in normal cj'clic females and that these contractions tended to disappear at the time 
when the corpus luteum was presumed to be at the height of its activity. Moiri® 
obtained recordings of human uterine contractions by introducing into the uterus 
a small rubber bag connected with a Hurthle manometer. He found that the 
contractions were frequent, of small amplitude and regular during the first half 
of the menstrual cycle, but after the sixteenth day thej^ became progressive!}'’ 
stronger. Applying the technic of Moir to the puerperal uterus. Palls, Lackner and 
Krohnio demonstrated marked increase in uterine contractions following the ad- 
ministration of estrogenic hormone.* 

That the Fallopian tubes are capable of muscular contractions was first pointed 
out by Ivehrer.2o He demonstrated kymographic recordings of contraction waves in 
isolated strips of excised tube. Seckingerzi observed that the tubal contraction 
waves varied at different phases of the estrus cycle. He found two types of con- 
traction -umves, the first, consisting of a regular rhythm at the rate of four 
to six per minute, was present at all times of the cycle except for a few days before 
.and after ovulation. During estrus, the rate became much more rapid (ten to 
fifteen per minute) with an alternation of groups of small and large excursions. 
Seckinger and Cornersa observed somewhat similar variations in the contractions 
of segments of the Fallopian tubes of monkeys at different stages of the menstrual 
cycle. Wislocki and Guttmacher^s were able to demonstrate tubal contractions 
by immersing the intact uterus and tubes of pigs in oxygenated Locke’s solution. 

Interest in the physiology of the Fallopian tubes was given a fresh impetu.s 
following the introduction of transuterine tubal insufflation by Rubins'*, so to 
determine the patency of the tubes. During the insufflation procedure, he observed 
that in patent tubes, variations occurred in the manometric pressure readings. 
Rubin subsequently demonstrated by means of kymographic recordings that these 
fluctuations were caused by tubal peristalsis. He furtliermore established the fact 
that the contractions in normal unobstructed tubes produced a characteristic 
series of fluctuations on the kymograph. In women in the pre- and postclimaetcric 
states, the tubal contractions were greatly diminished. 

EXPERIJIENTAL STUDY 

AVe have luiclertakeii to determine tlie effect exercised by the various 
hormones involved in tlie Imman cycle upon tlie motility of the Fal- 
lopian tubes. Tlie problem of graphically recording tubal contractions 
tvas solved very simply by employing the transuterine tubal insulTla- 
tion method of Rubin as it is used clinically in the study of sterility. 
Although the apparatus is primarily employed for the determination of 
patency of the Fallopian tubes, tubal contraction waves are auto- 
matically recorded in cases with normal unobstructed Fallopian tubes 
(Fig. 1). This method has the advantage of being performed with no 
risk and very little discomfort to the patient. 

In the present investigation, it was planned to study the effect of an 
estrogenic principle of proA'cd clinical efficacy upon the contractility 
of the Fallopian tubes. As c.xperimental material, a group of women 
who were considered on clinical grounds to have very little or no ovarian 
activity was chosen from our jMenopause Clinic. I'he women had all 

•Sfuc*’' th*’- rompU-UoTi of Uil“ Krolin. naoItnrT. rin>l .Sowkln J. OnPT. 

Cv.NKf'. nl: .”73. 3 077) Jiavc ifporif..! (lio rosulm of ttifir stmllfs on Uk; off.-ot of 
ov.'irl'in Iiornion.-;' on tli<' nonpni'nKT.'il ?niinnn iitonis. To r.-cord iitcrlno (•on(r«''tlonH 
tii.'y Iritroi!'.!*'* '1 n nibluT Ii;iI!or.n tli*- nt.-rii..! find conn.'ctod it to ri ri'f'orditm do- 

vico. {ourtd tSi.il in nornvil i.'itUntf! tlio motility of tlif iiti-niH Vfiri'-.-- .ol dlffoiont 
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!if nif Iti'-rci.-o in t!i‘- inton^it}- and fr.'fjii.'m-y of tiio oontifiction*; occnriod 
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tnoliiit'’ (1. .'r. 
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ceased to menstruate and had symptoms characteristic of marked ovarian 
deficiency (hot flushes, wealaiess, headaches, and dizziness). It was 
felt that, if the ovarian estrogenic factor normally influenced tuhal 
contractility, one would expect to find marked diminution in the tuhal 
contractions in this group. Furthermore, if marked decrease in tubal 
contractility were proved in these eases, this group would constitute 
excellent experimental material upon Avhich to test the ability of an 
estrogenic substance to restore normal tubal activity. The patients were 
insufflated and recordings made of the tubal contractions. They were 
then given a course of estrogenic hormone (estradiol-benzoate, progynon 
B)* injections and at the end of the period of treatment the insufflation 
was repeated, IvjTnographie records being again made of the tubal con- 
tractions. 



In addition to the clinical evidence of ovarian deficiency, it was felt 
desirable to have some objective method of estimating the degree of 
estrogen deficiency and the response to the estrogen hormone. For this 
purpose the cytology of the vaginal secretions was studied in each case. 
Papanicolaou and Shorr-®'-® have shown that the human vaginal smear 
after the menopause exhiliits certain well-defined cytologic charac- 
teristics indicative of ovarian deficiency, and that following the ad- 
ministration of adequate amounts of estrogen the smear resembles that 
of a female with normally functioning ovaries. Salmon and Frank^® 
suggested a classification of the human smears into four groups to 
parallel the grading of rodent smears. In the present study, this classifi- 
cation was employed to indicate approximately the relative degrees of 
estrogen deficiency before treatment and the response to the injected 
estrogenic hormone. 


EXPEREMENTAL PROCEDURE 

according of Tuhal Contractions . — The Euhia apparatusso was emploj^ed using 
the usual technic for insufflation. One hundred and fifty to 180 c.c. of carbon- 

*We wish to express our thanks to Dr. Gregory Stragnell and Dr. Irwin Schwenk 
of the Schering' Corporation of Bloomfield, New Jersey, for their kindness in supply- 
ing us with the progjmon B employed in this study. 
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dioxide gas is introduced into the uterine cavity through a cannula which is con- 
nected with a mercury manometer and a kymograph. The pressure at which the 
gas enters the abdomen and the tubal contractions are recorded on the drum. In 
these patients, two or three preliminai-y recordings were taken, a week apart. 

Estrogen Administration . — ^After the last preliminary insufflation, the patients were 
given a series of intramuscular injections of estradiol-benzoate in sesame oil 
(Progjmon B — 10,000 international units per c.c.). The total dosage varied from 
120,000 to 650,000 international units given in divided doses over a period of ten to 
fourteen days at intervals of two to three days. After the last injection, a recording 
was made of the tubal contractions and repeated a week later. 

Vaginal Smear Technic . — Vaginal smears were obtained by aspirating the sur- 
face secretion from the vaginal fornices with a glass pipette. The secretion was 
then diluted with saline and spread on a glass slide. The smear is then allowed 
to dry, stained with aqueous fuchsin for one minute, and washed vith tap water. 
Vaginal smears were taken before the preliminary insufflation and twice weekly 
during the course of injections with progynon-B, and at the completion of the 
estrogen treatment. 



Pigr. 2. — Case 1. Preliminary insufflation showing few irregular weak contractions. 



Fi(r. .1. Fig. 4. 

Fig. 3 . — Case 1. Prelinilniiry vaginal .smear. Pitj)orulorancc of leucocyte.s and 
'VomtJact cells" indicative of estrogen deficiency. (Ueactlon I.) 

I’lg. I . — Case 1 . Tubal contract Ion.-- after 100.000 I.U, of prog>-non-B. Note In- 
cp-aseti anuditude and frraiuency of contractions in contnist xvith prrdlmlnary recording 
(Fig. 3). 


c.t.sr: ni.STORn^s 

G.tijfK 1. — In prstient M. P.. af,'i.‘'l ■I*' year.-, a nriinral menoj»riu8o occurrcal two year.*? 
L'-fore thi- inve-tigation. Tlie preHininary insuniatinn was pcrfornied on .Tune 27, 
ll'.V'. Tie* carh'on dioxide pas-ed throtigli at a jirc-siire of 25 rnia. of nieiciiry. 
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Irregular contraction -waves of low amplitude were recorded (Fig, 2). The pre- 
liminary vaginal smear taken at this time exhibited a typical negative phase 
characterized by a preponderance of leucocytes with some scattered oval epithelial 
("compact cells”) cells containing large nuclei (Fig. 3). The patient was then 
given 190,000 international units of progynon-B during a period of two weeks. On 
the day following the last injection, insufflation was again performed (Fig. 4). 



Fig-. 5. — Case 1. A'’aginal smear taken after estrogen tlierapy. Leucocytes and 
"compact cells" replaced by squamous epithelial cells, characteristic estrogenic eifect 
(Reaction lA'’.) Compare with preliminary smear (Fig. 3). 



Fig. 6. — Case 2. Preliminary insufllation showing weak irregular contractions at low 

pressure. 



Fig. 7. — Case 2. Tubal contractions after 190,000 I.U. of progynon-B. Note frequent 
contraction waves of good amplitude at pressure of 55 to 70 mm. of mercury. 

The pressure rose to 135 mm. of mercury and more or less regular contractions of 
moderate amplitude were recorded. A vaginal smear (Fig. 5) at this time exhibited 
a typical estrogenic effect characterized by the absence of leucocytes and "compact 
cells” and their replacement by large epithelial cells with small nuclei (Re- 
action IV). 
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Case 2.— In tliis patient, I. G., aged 42 years, natural menopause occurred ten 
months before. The preliminary insufflation was performed on Feb. 1, 193C with a 
maximum pressure of 50 mm. of mercury. After several weak initial contractions 
were recorded, the pressure dropped to 15 mm. of mercury (Fig. G). The pre- 
liminary vaginal smear exliibitcd numerous nucleated oval cells and absence of 
cornitied epithelial cells (Eeaction II) ; 190,000 international units of progynon-B 
were then administered during eight days. Posttherapy insufflation was performed 
on the day of the last injection. Numerous contraction waves of good amplitude 
at a pressure of 55 to 70 mm. of mercury were recorded (Fig. 7). The vaginal 
smear at this time showed a complete estrogen effect. A third insufflation was per- 
formed seven days later. The contraction waves at this time were at low pressure 
(20 to 30 mm. of mercury), fewer in number, and irregular (Fig. 8). 



Pier. 8. — Case 2. Insufflation performed one week after cessation of therapy. Con' 
tractions are less regular, less frequent, and at reduced pressure. 



Fig. 9. — Case 4. Preliminary insufflation. No tubal contractions recorded. 


Cask 3. — K. L., .aged 52 ycar.«. X-ray cast ration was performed sixteen niontlis 
before tlic pre‘-ont inve.'-tigation. Four preliminary in.^iifflations were perfonned 
at intervals of one week. In all, a few irregular contract ion waves of low amiditmh! 
were recorded at the beginning. This was followed by a complete disapi>earan(;e 
of Iltictuatinns, The ])reliminary vaginal .‘■mear revealed a Reaction 11, ehar.'icteristic 
of estrogen deficiency. 190,090 international units of i)rogjaion-I3 •were admin- 
istered during seven days and iiisufilatifui was j)erformed on tlio day of the 
last injection. The contraction waves recorded, though irregular, were of 
increased frerjuency and amplitude. The jirossure liowever remained, for 
the most icirt, at a low level (20 to 40 mm. of mercury^. 'I'he vaginal smear 
at the eompletion of the injections, revealed a definite e.strogen c-ffect. Amdlier 
in“ufiI.'(tion j»erformed nitjr' day*-’ later and revealed shallow, irregular r-oa- 

tractio!;'-. 
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Case 4. — M. S., aged 47 years, had a natural menopause of two years’ duration. 
The preliminary insuiiiation on June G, 1930 revealed an initial pressure rise to 160 
mm. of mercin-y which became stabilized quickly at 55 mm. No contraction waves 
Avere recorded (Fig. 9). The preliminary A’aginal smear contained leucocytes and 
compact cells (Eeaction II). The patient Avas giA^en 190,000 international units 
of progjmon-B during the folloAving nine days. Insufflation performed the day 
after the last injection revealed the f olloAAdng ; the pressure rose to 115 mm. of 



jPiET. 10. — Case 4. InsulTlation after 190,000 I.U. of prog^’non-B, shoAving numerous 
contraction' waves at raised pressure level. 



Fig-. 11. Pig. 12. 

Fig. 11. — Case 5. Preliminary insufflation. Note total absence of tubal contractions. 
Fig. 12. — Case 5. Preliminary vaginal smear. Predominance of leucocytes as- 
sociated with numerous “compact cells” indicating marked estrogen deficiency. 
(Reaction- 1.) 

mercury and more or less regular contraction waves AA'ere recorded at pressures 
varying betAveen 80 and 110 mm. of mercury (Fig. 10). The posttherapy vaginal 
smear revealed a characteristic estrogen response. 

Case 5. — ^L. W., aged 51 years, had a natural menopause eleven years before. The 
preliminary insufflation was performed on March 6, 1937. Tlie initial pressure rose 
to a maximum of 55 mm. of mercury and dropped quickly to 20 mm. of mercury 
AA'ith a total absence of contraction waves (Fig. 11). The vaginal smear exliibited 
a completely “negath’e” phase (Fig. 12) characterized by a predominance of 
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leucocytes together with numerous “compact cells.” A total of 650,000 international 
units of progjmon-B was given over a period of seven days. Posttherapy insufflation 
performed the day of the last injection revealed the following: the pressure rose 
to 95 mm. of mercury; regular contraction waves of high amplitude were recorded 
at pressures varying from 60 to 90 mm. of mercury (Pig. 13). Tlie vaginal smear 
at this time showed full estrogen effect (Eeaction IV) (Pig. 14). Insufflation was 
repeated sixteen days later. The pressure rose to a maximum of 35 mm. of mercury 



Fig-. 13. — Case 5. Insufflation after 650,000 I.U. of progynon-B. Frequent, regular 
contraction waves of high amplitude at increased pressure. Compare with Pig. 11. 



Fig. I'l. — Case 5. Vaginal smear after 650,000 I.U. of progjmon-B e.xhlbiting strong 

estrogenic effect. 



Fig. 15. — Case 5. Insufflation performed sixteen day.s .after the last Injection of 
estrogen. Contraction wai'c.s arc Irrcgul.-ir. of low .amplitude, .and recorded at low 
pressures fl5 to 35 mm. of mercur.v). The effect of the injected estrogen has almost 
completely worn off. 

and irregular eontntetion wjive.s of low :unplitudc were recorded at pre.ssures varying 
between 1.5 and 30 nun. of mercury (Pig. 1.5). 'J’lie v.aginal smear at Ihi.s time 
still exhibited a moderate estrogen effeet (Reaction III). 

Cask 6. — C. 11., aged 27 years. Menojiause imlticed by x-niy four and one-Iialf 
ve.ars iK-fore the present investigation. The preliminary insufflation was performed 
ot! Ajtril •>, 19.36. The pre-.sure rose tt» u maximum of 6.5 nun. of mercury. The 
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contraction Tvaves were somewhat irregular but of fair amplitude. The pre- 
liminary vaginal smear revealed numerous epithelial cells of various sizes with 
occasional leucocjTes and no cornified epithelial cellsj 120,000 interna- 
tional units of progj'non-B were administered during twelve days. The post- 
therapy insufflation was performed two days after the last injection and revealed 
regular contraction waves of good amplitude at a pressure of 45 to CO mm. of 
mercury. The vaginal smear at this time exldbited full estrogenic effect. In this 
case, tliere was apparently some residual ovarian function in spite of the amenorrliea 
of four and one-half years’ duration. Tliis is indicated by the vaginal smear and 
accounts for the presence of tubal contraction waves in the pretreatment recording. 

RESULTS 

During tlie preliminary period, all eases showed definite diminution 
in tubal contractility. This was manifested by a total absence of con- 
tractions in some cases and in others by a markedly reduced amplitude as 
well as irregularitt’" in the fluctuations. The recordings were also at low 
pressure. In most eases, after the introduction of the gas, several con- 
traction waves were recorded which were irregular and of low amplitude. 
Thereafter, the contraction waves disappeared entirely. Aiiparently, 
the Fallopian tubes respond at first to the irritation caused by the gas 
with some weak, irregular contractions. The vaginal smears showed 
definite deficiency of estrogenic hormone in all the cases studied. In 
the older patients, those who were longest past the menopause, the 
smears exhibited the most regressive changes (leucocytes and compact 
cells) indicative of marked estrogen deficiency. 

After the administration of the estrogenic hormone, increase in tubal 
contractility was noted. This was evidenced by the appearance of fre- 
quent, regular, rhythmic contraction waves of high amplitude at a 
heightened pressure level. Coincident with this striking change in the 
tubal motility, a definite change occurred in the vaginal smears, all of 
which exhibited characteristic estrogenic effects. It was noted that in 
the instances in which the smears exhibited the least regressive changes 
before treatment, the preliminary insufflation revealed some tubal con- 
traction waves. This was interpreted as indicating that some estrogenic 
hormone was stiU being produced, even thougli the patient was no longer 
menstruating. 

DISCUSSION 

Although one would be inclined to assume from the observations made 
by numerous investigators on the subject of uterine eontractilitj’’ that the 
estrogenic hormone is responsible for the normal muscular contractions 
of the tubes, as well as the uterus, no direct experimental evidence had 
been submitted in support of such an idea. Rubin had observed 
diminished motility at the menopause and normal motility in some cases 
of prolonged amenorrhea. However, it must be conceded that clinical 
observations without parallel hormone studies are by themselves too in- 
consistent to permit of the formulation of a coordinated theory as to the 
relationship of ovarian function to tubal contractility. 

In the cases studied in this investigation it was assumed on the basis 
of clinical criteria (amenorrhea, flushes, etc.), that the ovaries were 
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eitlier not functioning at all or at a markedly reduced level. Tliis was 
borne out by the vaginal smears wdiicb exhibited definite estrogen 
deficiency. In all of these eases there Avas striking evidenee of marked 
deerease in tubal contractility as shown by the recording of few con- 
traction -waves of low amplitude or of none at all. Following the ad- 
muiistration of the estradiol-benzoate, normal tubal peristalsis was 
restored as evidenced by the reeording of regular, rhjdlunic contraction 
waves of high amplitude. 

The striking change in the vaginal smears in each case which coin- 
cided with the return of tulial motility proves beyond question tliat tlic 
same hormonal factor, which is “estrogenic” (as shovm by the vaginal 
reaction), will also initiate and maintain normal tubal peristalsis. 

On the basis of tliese observations, the question arises as to wlielher 
tubal contractility may not be impaired in some patients wliose ovarian 
funetion is subnormal. Furtliermore, one must consider the possibility 
that such impairment of tubal motility may be tlie etiologic factor re- 
sponsible for some types of sterility and tiibal pregnancy. 

SUMMARY AND CONCLUSIONS 

1. It appears from this study that, after the menopause, with the 
gradual cessation of tlie production of estrogenic iiormone, llierc is 
marked impairment of tone of tlie musculature of the Fallopian tubes 
and gradual disappearance of the regular rhythmic tubal peristalsis. 
This is demonstrated clearly in kjnnographic records by the reduced 
resistance to the entry of the gas and by the disappearance of regular 
rhythmic contraction waves. The most striking impairment of motility 
was observed in the cases longest after the menopause. In the recent 
cases, evidence of residual ovarian function was manifested by irregular 
contraction waves of low amplitude at low pressure. 

2. Coincident with the impairment in tubal contractilily, the vaginal 
smears exhibit signs of various degrees of estrogenic hormone deficiency. 
The mo.st marked deficiency occurring in the patients showing least 
tubal activity. 

3. Administration of estrogenic hormone in the form of the estradiol- 
benzoate (progynon-B) resulted in the development of rhythmic con- 
traction waves of high amplitude, similar to lliose observed in normal 
females with functioning ovaries. 

4. Coincident with the reapiicarancc of tubal contractions, the vaginal 
smears showed full estrogen effects. 

fi. q'hc striking restoration of regular tubal contractions in these eases 
jKirallcI with the marked estrogenic effect manifested in the vaginal 
smears following the administration of the estradiol-ljenzoate indicates 
that in the human female the ovarian esti-ogenic hormone is i-cspoiisihle 
for tin' production of the normal rhythmic tubal conti-actions. 

G. The possibility that imjiairmcnt of tubal cont ractility due to 
fStroeen <h!fi<>icncy may ]>lay a role in sonic forms of sterility and tubal 
pregnancy is suggested. 
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THE NONPROTEIN, UREA, AND REST NITROGEN OP THE 
BLOOD DURING LABOR AND THE PUERPERIUM 

J. P. Cadden, M.A., AND Arthur M. Paris, M.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, New York Eospital and 

Cornell University Medical College) 

T he piierperium is a period of readjustment. The marked physio- 
logic and anatomical changes which have occurred during pregnancy 
realign themselves at this time to normal nonpregnant conditions. It 
is necessary to know when and how these changes occur. Some take 
place immediately after delivery, others require dajn and sometimes 
weeks or even months before the truL'' normal nonpregnant conditions 
prevail. 

In order to know Avhether the puerperium is actuallj'' folloiving a 
normal course, it is necessary to know the normal limits. A great 
amount of work has been done, on the chemistry of pregnancy and 
the puerperium hut, as far as Ave can ascertain, no one has made a 
detailed study of the nonprotein and urea nitrogen of the blood during 
the puerperium. 

In an earlier paper we presented our findings for normal pregnancy. They con- 
firmed the work of other investigators, notably Williams, and Bunker and Mundell. 
We found that the nonprotein nitrogen decreases during the first six months of preg- 
nancy from the average nonpregnant value of approximately 30, to 24 mg. per 100 
c.c. of blood. During the last four months of pregnancy the nonprotein nitrogen 
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increases steadily to a value of 26 mg. at term and on the eighth day postpartum 
it averages 33 mg. per 100 c.c. of blood. The urea nitrogen diminishes during 
the first six months to a value of 6 mg. per 100 c.c. of blood and then maintains a 
constant level until the eighth or ninth month, when it begins to rise, ha\’ing an 
average value of 7.2 mg. at term and 11 mg. per 100 c.c. of blood on the eighth day 
post partum. 

We also pointed out that, due to the fact that the nonprotein nitrogen falls and 
rises more rapidly than the urea nitrogen, the rest nitrogen decreases during the first 
six months of pregnancy to a value of 18 mg. per 100 c.c. of blood and then increases 
during the latter part of pregnancy, being 19.2 mg. at term. It is further increased 
during the first week of the puerperium, reaching a value of 21.4 mg. on the eighth 
day post partum. 



Pig'. 1. — ^A graph Illustrating the average values for nonp’’otein nitrogen, urea 
nitrogen and rest nitrogen of the blood during labor, immediately following delivery 
and during the first ten days of the puerperium. 


At the time that paper was written, we had onlj" a few analyses 
during labor and therefore did not emphasize our re.sults. Now, how- 
evei’, we have made a study of 40 patients. Blood was obtained during 
the first stage of labor and immediately following delivery. These same 
patients also were studied during the puerperium. They were divided 
into two groups and blood was obtained from each group on alternat- 
ing days ; that is, from 20 patients, blood was drawn on the first, third, 
fifth, seventh, and ninth days po.st partum, while in the other group 
blood was drawn on the “even" days for ten days. The prime purpose 
for such a procedure was the comfort and convenience of the patients. 
It .should be noted, howevei-, that the curve in Fig. 1 has been drawn 
in re.spect to both groups, and therefore should be the same as that 
obtained if we had taken blood from each of the 40 jiatients every day. 

METiion.s 

FiItrTif>'-“ from blool by tlu*. proi’<*;]iircs of .Somogyi riJid FolinA\ii 

wore u.'cl for tJie (b'tonninafion of uren iiifrogcii niid iionproloin pifrogon, ro>j>i'i:- 
tivf’v. I'r>*c4 nifrogoj! Wft<i Jvtorininf'l by tlio tniiooim*! ri<' liypoltrointfo iiu;t)io4 of afi 
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Slyke and Kugel. The method of Folin and Wu was used for the determination of 
nonprotein nitrogen. The rest nitrogen was calculated as the difference of the two. 

By the term "rest” nitrogen we mean all the nonprotein nitrogen of the blood, 
excepting the urea nitrogen, in contradistinction to ' ‘ undetermined ’ ’ nitrogen which 
not only excludes urea nitrogen but also amino, uric acid, creatine, and creatinine 
nitrogen. 

NONPROTEIN NITROGEN 

According to Fig. 1 there is an increase during labor of approximately 2 mg. 
nonprotein nitrogen per 100 c.c. of blood, the average value during the first stage 


Table I. Nonprotein' Nitrogex 


CASE 

LABOR 

AFTER 

DELU'ERY 

FIRST 

DAY 

THIRD 

DAY 

FIFTH 

DAY 

SEVENTH 

DAY 

NINTH 

DAY 

1 

31.6 

28.0 

34.1 

23.6 

29.4 

28.7 

32.6 

2 

26.0 


29.4 1 

30.6 

31.6 

31.1 

34.3 

3 

27.1 


28.6 

30.4 

26.0 

35.5 

40.0 

4 

24.6 

21.9 

30.2 

29.2 

30.2 

31.6 

33.5 

5 

23.2 

28.8- 


28.3 

30.3 

29.1 

31.6 

(3 

28.6 

28.2 

30.3 

29.8 

30.8 

28.7 

28.8 

7 

24.8 

31.4 

28.2 

32.2 

30.8 



8 

19.7 

25.1 

24.7 

25.3 

30.8 

26.2 

27.4 

9 

24.2 

48.0 

48.8 

33.7 

29.8 

31.1 

39.7 

10 

23.9 

23.1 


27.4 

30.2 

30.2 

34.7 

11 

27.8 

24.7 


26.3 

35.7 

40.2 

42.9 

12 

26.2 

28.8 

29.1 

25.5 

33.7 

38.7 

37.5 

13 

21.8 

24.9 

27.8 

30.9 

31.9 

33,3 

33.3 

14 

33.7 

36.0 

33.1 

35.1 

36.2 

34.7 

35.3 

15 

28.0 

27.6 

29.2 

32.4 

34.3 

32.8 

32.8 

16 

26.1 

29.4 

25.6 

28.7 

27.9 

36.0 

30.9 

17 

23.0 

30.6 


24.7 

34.5 

30.2 

32.6 

18 

1 24.2 

25.9 

30.6 

30.3 

25.1 

34.3 

31.4 

19 

■ 35.1 


30.6 

33.3 

41.9 

33.7 

34.3 

20 

25.1 

26.7 

26.7 

29.7 

31.9 

33.3 

27.4 

Average 

26.2 

28.8 

30.4 

29.2 

32.2 

32.5 

33.7 


Table II. Nonprotein Nitrogen 


CASE 

LABOR 

after 

SECOND 

FOURTH 

SIXTH 

EIGHTH 

TENTH 

DELHHIRY 

DAY 

DAY 

DAY 

DAY 

DAY 

21 


29.4 

.32.6 

28.0 

33.5 

36.4 

33.7 

22 

35,6 

24.4 

30.2 

33.0 

37.3 

34.9 

38.0 

23 

23.1 


25.6 

29.6 

33.1 

33.1 

33.3 

24 

21.8 

23.9 

30.4 

30.8 

33.3 

34.5 

33.7 

25 

22.3 

24.6 

24.8 

33.3 

37.7 

33.1 

34.5 

26 

25.6 

26.2 

26.1 

26.1 

32.2 

34.9 

40.2 

27 

21.9 

27.9 

26.7 

26.8 

33.7 

32.2 

27.9 

28 

24.0 

25.3 

30.9 

28.2 

29.8 

31.7 

29.6 

29 

26.2 

37.3 

29.4 

27.0 

32.2 

31.7 

32.8 

30 

22.9 

25.1 

26.9 

26.0 

29.1 

26.2 

29.6 

31 

24.7 

22.1 

26.7 

28.8 

36.0 

35.7 

35.3 

32 

29.6 


30.9 

40.5 

34.7 

38.0 

1 36.4 

33 

20.8 

24.3 

34.9 

37.3 

39.7 

40.5 

36.4 

34 

27.4 

27.2 

33.9 

34.9 

34.9 

32.2 

33.0 

35 

28.4 

30.8 

29.6 

37.7 

34.1 

42.9 

37.0 

36 

23.5 

28.2 

30.2 

37.3 

32.4 

41.1 

36.4 

37 

26.2 

29.2 

24.9 

31.9 

30.9 

34.5 

41.6 

38 

33.0 

34.3 

40.8 

30.3 

37.3 

32.1 

27.8 

39 

24.2 

23.1 

26.4 

25.9 

32.2 

32.6 

30.6 

40 

19.8 

22.3 


24.2 

26.9 

31.6 

30.6 

Average 



29.6 

30.9 

33.5 

34.5 

33.9 
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Table III. Urea Nitrogen 


CASE 

LABOR 

AFTER 

DELIVERY 

FIRST 

DAY 

THIRD 

DAY 

FIFTH 

DAY 

SEVENTH 

DAY 

NINTH 

DAY 

1 

8.7 

8.9 

9.7 

8.1 


9.6 

8.7 

2 

8.8 


11.4 

13.0 


9.1 

12.4 

3 

7.1 


8.7 

10.4 

10.4 

13.5 

12.3 

4 

12.0 

7.5 

10.3 

9.3 

8.4 


10.1 

5 

9.0 

10.5 


11.2 

10.4 

11.0 

10.2 

G 

9.9 

13.7 

13.9 

10.3 

9.3 

9.7 

8.5 

7 

7.0 

11.3 

9.8 

9.9 

10.2 

11.7 


S 


9.3 

9.5 

7.6 

11.1 

8.4 

7.8 

9 


25.G 

28.0 

12.2 

9.3 

11.4 

17.8 

10 

5.8 

8.5 


10.4 

11.5 

12.6 

13.0 

11 

8.5 

7.5 


8.2 

13.5 

14.5 

13.8 

12 

10.1 

9.3 

7.0 

9.1 

12.3 

14.9 

13.9 

13 

7.0 

8.4 

8.0 

11.8 

12.0 

13.3 

13.1 

14 

12.3 

15.7 

11.9 


12.8 

12.5 

13.2 

15 

9.2 

9.5 

10.9 

14.1 

12.9 

13.2 

14.0 

16 

10.9 

12.G 

10.5 

8.2 

8.9 

10.8 

10.4 

17 

8.7 

12.G 


8.9 

9.7 

12.7 

10.5 

18 

5.7 

10.2 

12.9 


9.7 

11.7 

11.5 

19 

13.5 


10.4 

11.4 

14.2 

12.9 

14.2 

20 

5.8 

7.5 

G.G 

S.G 

10.6 

11.8 

10.2 

Average 

8.7 

11.1 

11.2 

10.3 

11.0 

ll.S 

11.9 


Table IV. Urea Nitrogen 


CASE 

LABOR 

AFTER 

DELIVERY 

SECOND 

DAY 

FOURTH 

DAY 

SIXTH 

DAY 

EIGHTH 

DAY 

TENTH 

DAY 

21 


7.6 

9.5 

10.2 

15.3 

12.9 

12.5 

22 

15.2 

8.8 

11.8 

13.8 

14.2 

14.6 

14.0 

23 

7.8 


10.4 

10.1 

12.9 

10.7 

10.9 

24 

8.6 

7.6 

10.3 

1.3.6 

13.3 

14.7 

13.0 

25 

6.7 

6.8 

11.2 

12.7 

18.2 

14.2 

15.8 

26 

10.6 

11.1 

9.0 

8.7 

12.2 

14.5 

12.3 

27 

7.3 

8.6 

9.6 

8.2 

11.5 

9.4 

9.0 

28 

7.1 

8.0 

9.7 

7.6 

9.5 

9.2 

9.6 

29 

9.6 

12.8 

10.6 

13.8 

11.1 

11.9 

10.8 

30 

6.2 

10.0 

9.5 

9.1 

10.0 

9.5 

11.6 

31 

7.6 

8.3 

8.8 

11.0 

12.7 

13.6 

13.8 

32 

9.6 


11.6 

14.4 

17.1 

16.6 

i 16.7 

3;: 

7-0 

8.1 

14.7 

15.2 

18.0 

17.5 

15.4 

34 

10.8 

10.5 

13.2 

14.0 

13.0 

12.6 

12.6 

M5 

11.4 

ll.S 

11.3 

11.6 

14.3 

14.7 

14.6 

3(; 

5.9 

0.8 

11.1 

10.6 

10.0 

12.2 

11.2 

37 

1 7.7 

11.8 

8.6 

8.4 

12.6 

11.9 

12.7 

38 

11.4 

12.6 

1.3.8 

9..3 

12.4 

12.5 

11.1 

3{) 

S.O 

9.5 

10.2 

8.9 

10.1 

11.4 

ll.S 

40 


7.7 


6.8 

11.3 

11.3 

13.2 

Average 

S.ti 

9.5 

lO.S 

10.9 I 

13.0 

12.8 

1 2.6 


of labor boin^j 2;'5.7 mg. and hinnediatcly after delivery 27.9 mg. i)cr 100 c.c. of Idood. 
Although this may .‘-eem as !i very .slight inerett-sc it m;iy bo nottul that it i.s acfiifiH.v 
a rise of S.ti jier cent. Moreover a .study of the iiidividmil eases in Ttible.s I and II 
shoiv.s that only 8 of the entire serie.s .sliow an tietual decrease, while till of the other.s 
either retnain at ajiproximatoly the stiiiii! value or show !i mtirhed increase. 

On the first day post-parturn there is a further increase to an avenige value of 
29..0 ing. This i- followed by :i period in which the curve levids off for tibout two 
davs. F.'^orn the third dtiy until the tenth d.ay the noriprotein nitrogen .steadily iU‘ 
cpcis'-s until it has reached a value of .'t.'I.l mg. per 100 e.c. of blood. 
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Table V. Rest Nitrogen 


CASE 

LABOR 

AFTER 

DELITORY 

FIRST 

DAY 

third 

DAY 

FIFTH 

DAY 

SEVENTH 

DAY 

NINTH 

DAY 

1 


19.1 

24.4 

15.5 

18.5 

19.1 

23.9 

2 



18.0 

17.6 

19.8 

22.0 

21.9 

3 . 

20.0 


19.9 

20.0 

25.6 

20.0 

27.7 

4 

12.6 

14.4 

19.9 

18.9 

21.8 

21.5 

23.4 

5 

14.2 

18.3 


17.1 

19.1 

18.1 

21.4 

G 

18.7 

14.0 

16.4 

19.5 

21.5 

19.0 

20.3 

7 

17.8 

20.1 

18.4 

19.9 

22.0 

19.1 


8 

14.3 

15.8 

15.2 

17.7 

19.7 

17.9 

19.6 

9 

16.0 

22.4 

20.8 

21.5 

20.5 

19.7 

21.9 

10 

18.1 

14.6 


17.0 

18.7 

18.6 

21.7 

11 

19.3 

17.2 


18.1 

22.2 

25.7 

29.1 

.12 

16.1 

19.5 

22.1 

16.4 

21.4 

23.8 

23.6 

13 

14.8 

16.5 

19.8 

19.1 

19.9 

20.0 

20.2 

14 

21.4 

20.7 

21.2 

21.1 

23.4 

22.2 

22.1 

15 

18.8 

18.1 

18.3 

18.3 

21.4 

19.6 

18.8 

IG 

15.2 

16.8 

15.1 

20.5 

19.0 

25.2 

20.5 

17 

14.3 

18.0 


15.8 

24.8 

17.5 

22.1 

18 

18.5 

15.7 

17.7 

20.2 

15.4 

22.6 

19.9 

19 

21.6 


20.2 

21.9 

27.2 

20.8 

20.1 

20 

19.3 

19.2 

20.1 

21.1 

21.3 

21.5 

17.2 

Average 

17.5 

17.7 

19.2 

18.9 

21.2 

20.7 

21.8 


Table VI. Rest Nitrogen 


CASE 

I.ABOR 

AFTER 

DELIVERY 

SECOND 

DAY 

FOURTH 

DAY 

SIXTH 

DAY 


TENTH 

DAY 

21 


21.8 

23.1 

17.8 

18.2 

23.5 

21.2 

22 

20.4 

15.6 

18.4 

19.2 

23.1 

20.3 

24.0 

23 

15.3 


15.2 

19.5 

20.2 

22.4 

22.4 

24 

13.2 

16.3 

20.1 

17.2 

20.0 

19.8 

20.7 

25 

15.6 

17.8 

13.6 

20.6 

18.5 

18.9 

18.7 

26 

15.0 

15.1 

17.1 

17.4 

20.0 

20.4 

27.9 

27 

14.6 

19.3 

17.1 

18.6 

22.2 

22.8 

18.9 

28 

16.9 

17.3 

21.2 

20.6 

20.3 

22.5 

20.0 

29 

16.6 

24.5 

18.8 

13.2 

21.1 

19.8 

22.0 

30 

16.7 

15.1 

17.4 

16.9 

19.1 

16.7 

18.0 

31 

17.1 

13.8 

17.9 

17.8 

23.3 

22.1 

21.5 

32 

20.0 


19.3 

26.1 

17.6 

21.4 

19.7 

33 

13.3 

16.2 

20.2 

22.1 

21.7 

23.0 

21.0 

34 

16.6 

16.7 

20.7 

20.9 

21.9 

19.6 

20.4 

35 

17.0 

19.0 

18.3 

26.1 

19.8 

28.2 

22.4 

36 

17.6 

21.4 

19.1 

26.7 

22.4 

28.9 

25.2 

37 

18.5 

17.4 

16.3 

23.5 

18.3 

22.6 

28.9 

38 

21.6 

21.7 

27.0 

21.0 

24.9 

19.6 

16.7 

39 

16.2 

13.6 

16.2 

17.0 

22.1 

21.2 

18.8 

40 

14.5 

14.6 


17.4 

15.6 

20.3 

17.4 

Average 

16.7 

17.5 

18.8 

20.0 

20.5 

21.7 

21.3 


Before going further it should he pointed out again that ive believe that the 
smoothed curve is a better index of the true average than any individual point 
which represents an average of 20 cases. We shall therefore use the points inter- 
cepted by the curve as the average value for the 40 cases rather than tlie average 
obtained in each group of 20 cases. 

UREA NITROGEN 

During the first stage of labor we find the blood urea concentration (o be S.G mg. 
per 100 c.c. of blood. Immediately following delivery we find that tlie average 
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value has been increased to 10.3 mg. This is an increase of 1.7 mg. per 100 c.c. of 
blood or in terms of percentage, 20 per cent. An inspection of Tables III and II' 
shows that in all of the cases excepting 5 there is either a very definite increase of 
the urea nitrogen concentration of the blood by the time of delivery or that it lias 
remained the same as it was during the first stage of labor. 

On the first day post partum there is a slight increase. This is followed by a 
leveling off or slight decrease for the next two days after Avhich it increases to a 
level of about 12.4 mg. per 100 c.c. of blood, at which it remains from the sixth to 
the tenth day. 

REST NITROGEN 

There is a slight net increase in the concentration of rest nitrogen during labor. 
During the first stage of labor we find it to average 17.1 mg. per 100 c.c. of blood 
while immediately after deliver}' it is 17.6 mg. During the first day post partum there 
is a further increase followed by a fairly steady rise until the tenth day post 
partum, at which time the average value is 21.7 mg. per 100 c.c. 

DISCUSSION 

111 our paper ou the iionproteiu, urea, and re.st nitrogen of the blood 
during pregnancy we reported that on the eighth day post partum 
the average nonprotein nitrogen value was 33.1 mg. and the urea 
nitrogen value was 11.4 We had at that time only 15 eases, but in the 
present series of 40 cases we have obtained a figure of 33.7 mg. for 
the uouproteiu nitrogen and 12.4 mg. for the urea nitrogen. The urea 
nitrogen figure for the present series is somewhat higher but the non- 
protein nitrogen is practically identical. 

Since there is a definite increase of the nonprotein nitrogen during 
the puerperium, it would be of interest to know what nitrogenous sub- 
stances may be responsible for this I’ise. According to Fig. 1 the non- 
protein nitrogen is increased during the puerpeidum from tiie initial 
values of 25.7 mg. obtained during the first stage of labor, to 34.0 mg. 
per 100 c.c, of blood on the tenth day post partum. This is a net 
increase of 8.3 mg. During this same period the urea nitrogen has 
increased from 8.6 mg. to 12.4 mg. a net increase of 3.7 mg. Li other 
words 44.6 per cent of the increase of the nonprolein nitrogen can be 
accounted for by the increase of the urea nitrogen. Likewise the in- 
crease of the rest nitrogen is 4.6 mg. or 55.4 per cent of the increase 
of the nonprotein nitrogen. 

In respect to this increase of the rest niti-ogen we have also obfained 
the glutathione content of the.se bloods and the figuj’c.s indicate that 
the increase of glutathione during the puer])eriuni cati account for 26 
per cent of the re.st nitrogen or 11.1 per cent of the nonprof ein nitro- 
gen. A resume of the findings then shows that tlie increase of urea 
nitrogen accounts for 44.6 per cent, glutathione nitrogen 11.1 per cent, 
and the rest nitrogen (excluding the glutathione niti-ogen) •hl.'l per 
cent of the total increase of nonprotein nitrogen. 

Although the literature has been searched, we iiave been unable to 
locate any public.-ition in whitdi a detailed .study has ber-ji made of the 
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uonprotein aud urea uiti’ogeu during the puerjDeriuiu. There are, how- 
ever, some isolated values with which we can compare our figures. 

For example AVilliams reports the average nonprotein nitrogen for the tenth day 
post partum as 33.6 mg. and the urea nitrogen as 12.9 mg. She also states that 
the average value for the nonprotein two or more months after confinement is 32.9 
mg. mth an urea nitrogen of 12.6 mg. In another report in which she confined 
herself to a study of the changes during labor she concluded that there is an ap- 
preciable rise in the blood urea and nonprotein nitrogen during labor in normal 
cases. She asserts that the urea nitrogen increases from 8.9 at the beginning of 
labor to 13.2 mg. per 100 c.c. of blood at the end of labor. 

Caldwell and Lyle report the nonprotein nitrogen for primiparas as 26.7 and 
for multiparas as 29.4 mg. per 100 c.c. of blood at the end of delivery. The urea 
nitrogen for primiparas they report as 10.8 mg. while the average value for 
multiparas is 11.9 mg. Siemens and Morriss found the nonprotein nitrogen in 
35 cases to average 25.2 mg. with the urea nitrogen averaging, for 12 cases, 10.5 mg. 
per cent at the time of delivery. 

In comparing our figures witli those of the above authors we find 
that the figures which Williams reports for the tenth day post partum 
are practically identical to ours. Those of Caldwell and Lyde are like- 
wise of the same magnitude as those reported by us for the period 
immediately following delivery. Tlie nonprotein nitrogen value re- 
ported by Siemens and Morriss is somewhat lower than our average, 
but on the other hand their average for blood urea nitrogen is similar 
to ours. 

In our study of the changes during labor we confined ourselves to 
the net changes occurring between the first stage of labor and imme- 
diately after delivery. Siedentopf ivent one step further and made 
a detailed study of the changes of the nouprotein nitrogen during the 
Amrious stages of labor. He divided labor into three parts as folloivs ; 
Stage I, dilatation and the longest part of the second stage. Stage II, 
the last minutes of expulsion. Stage III, the third stage of labor. The 
investigation included only absolutely normal parturients who received 
no medicine or anesthesia of any kind. In Stage I a marked increase 
of nonprotein nitrogen took place in most of the cases. During Stage 
II the rise predominated. A decrease occurred in most of the eases 
during the placentral period. A very marked increased Avas noted 
again in the puerperium. 

From this discussion one may conclude that the nonjirotein aud urea 
nitrogen of the blood is definitely increased during labor. According 
to Siedentopf there is not only a net increase of the nonprotein nitro- 
gen during labor but there are marked changes during the Amrious 
periods of this process. Furthermore the increase in the nonprotein 
and urea nitrogen Avhich is initiated during labor continues during the 
puerperium until normal nonpregnant values are reached approxi- 
mately by the tenth day. While Ave cannot state conelush’-ely that the 
cause of the changes Avhich Ave have obseiwed is a process of dehydra- 
tion of the blood, ^ve believe that probably a concentration of the blood 
does play some part in these changes particularly those occurring 
during labor. 
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CONCLUSIONS 

1. During labor the uonprotein nitrogen of the blood is increased 
from an average value of 25.7 mg. to 27.9 mg. per 100 c.c. of blood. 
This is an increase of 8.6 per cent. 

2. During the puerperium there is a steady increase of the nonpro- 
tein nitrogen. On the tenth day the average value is 34.0 mg. per 
100 c.c. of blood. The net increase is 8.3 mg. or in terms of percentage 
32 per eent. 

3. The blood urea nitrogen is increased during labor from an aver- 
age value of 8.6 mg. during the first stage of labor to a value of 10.3 
mg. 2 Der 100 c.c. of blood immediately following delivery, an increase 
of 20 per cent. 

4. The eoneentration of the urea nitrogen is further inei'eased dur- 
ing the i3uer23erium. It attains a value of 12.4 mg. on the sixth day 
2 iost 25ai‘tum and maintains this level until the tenth da 3 ^ In other 
words, the concentration of blood urea has been increased 44 2 >er cent 
during the 23uerperium. 

5. The rest nitrogen of the blood increases only slightly during 
labor. The average for the first stage of labor is 17.1 and immediately 
following delivery 17.6 mg. 25er 100 c.c. of blood. 

6. After steadily increasing during the 25uerperium, the rest nitrogen 
attains an average value of 21.7 mg. per 100 c.c. of blood on the tenth 
day 230st 2 >aTtum. 

7. The increase of urea nitrogen accounts for 44.6 p^^i’ eeiit., glu- 
tathione nitrogen 11.1 per eent, and rest nitrogen (excluding glutathione 
nitrogen) 43.3 per cent of the increase of 8.3 rag. of noipirotein nitro- 
gen between the time of the first stage of labor and the tenth day of 
the 25uer23erium. 
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From llie experiiiiciital data prc.-euteil it .«eemH that ini rodimt ion of the male 
liornioni.' into llie lilood .«lre;im of the fenmle c.nu.'-es an upset in her .st-.viial cycle. 
Till’ ov.aries are stinitilated to a precoriou.-^ .and j»r(donK(*il jirodncfion of follicles 
■vviii<di deL;ener:!ti' within the ftlaiid, v.ilii the re.-ulf that no Itile.al tis-'iu! is formed. 

iiom- of flioe femali* mice devehified mammary tumors, it .‘•eeniM reason- 
able to ,a‘-''un!e th.at prnliferat ion .and chanj'e to malittnancy in the mammary 
jjIamL mav be due, in sotiie nie.a.suri?, to the luteal fnietion of tin; ovarian hormom-. 

J. P, Gr.Er.:mzM>. 



GYNECOLOGIC FEATURES OP CARCINOMA OP THE 

LARGE BOWEL 


Joseph Schwartz, M.D., P.A.C.S., akd Harry Bergman, M.D., 

New York, N, Y. 

(From llie Surgical Department of the Lebanon Hospital) 

T he gynecologist can usuall3’- deterniine witL great accuracj'- the 
pathologic nature of anj’ gross changes in the female generative 
organs after a routine abdominal and vaginal examination. In recent 
jmars his proficiency in elarifjdng organic changes has been greatlj^ 
enhanced by the application of modern instrumental and x-raj” meth- 
ods for exploring the uterine cawty and its adnexa. Recent advances 
in endocrinology have also helped to recognize the nature of func- 
tional disorders of the female generative organs. 

The experienced g3uieeologist has long recognized the fact that 
pathologic disorders in an3’’ organ in close proximit3’- to the reproduc- 
tive organs ma3’ simulate some primaiy disease in the uterus or ad- 
nexa and give rise to a confusing clinical picture. The senior author 
has seen two cases of regional ileitis operated upon for a suspected 
twisted ovarian C3'-st; in another patient a sacral kidne3' was mistaken 
for a fibroid; two other patients were operated upon for fibroids and 
found to have a l3unphosarcoma of the .small intestine. An appendicu- 
lar abscess not infrequentU^ presents clinical features resembling a 
tuboovarian abscess. Such errors are not at all uncommon. 

We have observed several cases of carcinoma of the large boAvel 
below the sigmoid simulating pathologic disorders of the uterus or 
adnexa. This paper is a brief i-eport of 9 such instances found in a 
series of 125 cases of carcinoma of the colon and rectum, an incidence 
of 7.2 per cent. This stud3’' is in no sense a critical anaHsis but is 
designed to caution the g3mecologist, and even the surgeon, that a 
carcinoma of the bowel particular^ in the region between the sigmoid 
and the rectum, ma3' simulate the clinical and ph3'sical features of 
uterine and adnexal disease. 

A brief consideration of some of the pathologic features of car- 
cinoma of the colon and rectum will help to appreciate the mode of 
production of certain clinical manifestations which lead to the inter- 
pretation that one is dealing with a g3’necologic disoi*der. 

The two most common t3*pes of carcinoma found in our series of 
cases are the infiltrating annular carcinoma which is more frequenth' 
found in the region between the upper ascending colon and Ihe recto- 
sigmoid junction, and the bulk3^ caulifloAver or poh’poid type found 
more commonh' in the cecAUii and the rectum. In the first t3'i)e lliere 
is a great tendeucA' to boAvel obstruction, AA-hile in the second hemor- 
rhage is a common feature. In both there is a pronounced tendeneA- 
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to ulceration ; this ulceration maj'- be superficial or involve the entire 
wall particularly in the stenosmg form. Secondarj' infection occurs 
and may play a prominent role in the sequence of pathologic events 
and clinical manifestations. Ulceration permits organisms to escape 
into and beyond the bowel wall and thus give rise to an acute inflam- 
mation of the boAvel wall. If the infection passes beyond the confines 
of the bowel a large inflammatory mass may form. 

In two-thirds of the eases analyzed, the location of the carcinoma 
was between the sigmoid and rectum. One can readily appreciate 
how a growth in the sigmoid or rectosigmoid which has a wide range 
of mobility because of a long mesenteiy, can gravitate into either 
fornix and be palpated on vaginal examination. To this mass the 
uterus or adnexa may become attached in an effort to prevent the 
spread of infection or even seal an impending iierforation. This iin 
timate association may be detected on vaginal examination and lead 
one to believe that either primary uterine or adnexal pathology exists. 
A localized abscess maj’- develop, which may simulate a tuboovarian 
or pelvic abscess (Case 2). Perforation of the bowel into tlie free 
peritoneal cavity at the site of the carcinoma giving rise to a severe 
peritonitis has occurred several times in our series. Although this 
may not seem to be of interest to the gynecologist, nevertheless, the 
onset may suggest a pelvic peritonitis secondary to a tubal infection. 

The following 9 cases of carcinoma of the bowel are reported very 
briefly. 

Ca.sk 1. — S. H., (iO yeans old, lia.s been complaining for the past year of frequency 
of urination and dy.suria associated with pain in the back and left lower quadrant. 
She had lo.st 45 pounds in weight. There was nothing else of significance in her hi."*- 
tory. On vaginal examination there was a mass about the size of an orange, in the 
left fornix whicli was also felt just above the left inguinal ligament; this mass was 
t(>nder and not movable. Tubal infection was suspected. At operation an inop- 
erable carcinoma of the sigmoid was found attached to the lateral pelvic wall. The 
abdoTiien was closed. 

Cask 2. — 1). K., .'!5 years old, had been operated upon elsewhere, five months be- 
fore, for a i)olvic abscess, which was drained through an abdominal incision. Fol- 
lowing the operation she had been well until three weeks prior to admission, when she 
began to have cramp.s, marked constipation, and occasional vomiting; she had to re- 
sort to frequent enemas which lately were inefi'cctual. On c.xamiriation, she was 
found distended; a small sinus was still present in her previous operative area. It 
was now believed that she had an intestinal obstruction secondary to a neoplasm 
in the large bowel, which had iireviously perforated and ga%-c rise to a ])elvic abscess. 
At operation a carcinoma of the sigmoid was found. A multiple stage Jlickulicz 
operation was done. The pathologic report was' a carcinoma. 'Die patient was dis- 
charged after eight weeks. The gynecologist who had drained the pelvic abscess 
evidently overlooked the fact that a carcinoma of the bowel was present. 

Ua.sj; — P. K., 22 year.« old, comjdained of a shar/> pniti in the left lowiT 
<jiiadr.ant r.adiatintr :icross the abdomen. whi<di l»egan twenty-four hours before Jidmis- 
sion. There w:i- burning on urination and elevation of temjieratiire. On abdominal 
.•Miiiiiimtif.'n. difTose re.-ist:inee was more pron'uinced in tlie left lower quadrant, 
where tl(er<- was eorisiitcrable tenderne,-,-.. 'J’heie was a suggestion of an ovoid mass 
in the left lower qimdninl, more easily jtalpable in the left fornix on vaginal and 
fi-ctal examination: this mass was- quite fender. If ivas fhoiight thaf this maf-s was 
n twisb'd nniri.an cy.-t, although a left salpingitis or even an appendicular abscess 
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could not be definitely excluded. The surgeons concurred in tliis opinion. The sedi- 
mentation time was twenty minutes and gonococcus complement fixation was negative. 
The urine showed many pus cells and the blood a secondary anemia. At operation 
a carcinoma of the sigmoid was found with metastasis to the omentum and retro- 
peritoneal lymph glands. The abdomen was drained because of the presence of a 
moderate amount of seropus; a culture of this turbid fluid was found negative and 
sections taken from the omentum showed adenocarcinoma. The postoperative course 
was stormy; she continued to have a septic temperature; she developed a fecal fistula 
and was discharged six weeks later in a ver}* poor condition. 

Case 4. — J. H., 45 years old, complained of intermittent pains in the left lower 
quadrant for the past two years, accompanied by gaseous eructations. There was 
nothing significant in her past history except for loss in weight. On vaginal exam- 
ination a hard tender mass was felt in the left fornix, which was thought to be an 
ovarian cyst, possibly malignant. Operation disclosed a large mass in the sigmoid, 
firmly adherent to a loop of small intestine. The sigmoid could not be mo- 
bilized and the abdomen was closed. Later on x-ray study of the large bowel re- 
vealed a carcinoma of the pelvic colon. Sixteen days after the first operation, the 
case was transferred to a surgeon who performed a cecostomy. Three weeks later 
a Mickulicz operation was done; she did poorly after the operation and notwith- 
standing supportive measures and a transfusion, she succumbed one week later. 

Case 5. — H., 48 years old, had a sense of pressure in the perineum, especially 
during defecation. During the past five weeks she had several attacks of mild diar- 
rhea, but had not noticed the presence of blood. Her menstrual history was regular 
up to three months ago ; last menstruation occurred five weeks prior to her admission 
to the hospital. Examination of the lungs revealed chronic fibroid phthisis. On 
vaginal examination tliere was felt a hard irregular mass in the cul-de-sac, the size 
of a hen’s egg, slightly tender and somewhat fixed. On rectal examination tlus mass 
seemed to be situated in the rectovaginal septum and not encroaching on the rectal 
lumen. A tentative diagnosis of a tumor in the rectovaginal septum was made. 
Ovarian malignancy w'as considered a possibility. The urine and blood were normal; 
the stool showed the presence of blood. Proctoscopic study disclosed an ulcerating 
lesion below the rectosigmoid junction, sections of which showed an adenocarcinoma. 
Two weeks after admission the first stage of an abdominoperineal resection was 
done. A mass, the size of a fist, was found below the rectosigmoid adherent to the 
posterior wall of the uterus extending down to the cervix. The patient went into 
shock after the operation and died twenty hours later. 

Case 6. — ^B. B., 48 years old, complained of cramps in the lower abdomen for 
several weeks and constipation for several years; at times she noticed blood in the 
stool. On examination, the abdomen was moderately distended and not tender. On 
rectal examination, there was a small hard mass felt through the anterior rectal 
wall, which did not seem to involve the mucosa. A mass, the size of an egg, was 
felt in the cul-de-sac attached to the uterus; there was slight bleeding from the os. 
A tentative diagnosis of carcinoma of the body of the uterus was made although 
a lesion in the rectum was considered also possible. The urine showed a slight trace 
of albumin and the blood a moderate anemia. Proctoscopic and roentgen exam- 
ination disclosed a carcinoma of the sigmoid with almost complete obstruction. 
A cecostomy was done and three weeks later a Mickulicz resection. Tlie peritoneal 
fluid showed tumor cells. Two days after the operation, she died of peritonitis. 

Case 7. — E. R., 49 years old, had cramplike pain in the lower abdomen for the 
past few years, which became aggravated on wallcing. She has been constipated 
for many years and in the past year she lost 30 pounds in weight. Six months 
before she was admitted to the hospital, x-rays of the gastrointestinal tract failed 
to show any lesion. Her menses were regular until three months ago and since 
then she had had only one period. The patient appeared cachectic. On vaginal 
examination, a hard nodular mass was felt in the cul-de-sac ; this mass was not tender 
and seemed fixed to the surrounding structure; the uterus was enlarged. The 
clinical impression was that she had a carcinoma of the body of the uterus. At op- 
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Gijvtion a Cell cinoniEi of tlie rectosigmoid junction was found adherent to the uterus 
<ind pelvis. It vas considered inoperable j the abdomen was closed and the patient 
discharged two weeks later. 

Case 8. Patient, 88 yeai's of age, complained of .ibdoniinal cramps for the past 
two years, wliicli had no relation to meals. There were no other symptoms. On 
vaginal examination a hard mass was found attached to the uterus and was thought 
to be a fibroid. At operation a carcinoma of the rectosigmoid was found adherent 
to the bladder and uterus. Tlie mass was easily separated, permitting tlie first 
stage of a Mickulicz resection. The subsequent steps were completed by the surgical 
staff and the patient was discharged ten weeks after the first operation. Pathologic 
study disclosed an adenocarcinoma of the rectosigmoid with lymph gland metastasis. 

Case 9. — M. E., 25 years old, complained of pain in the left lower quadrant for 
the past month. This pain appeared suddenly and radiated to the back. A slight 
diarrhea and frequenej’’ of urination accompanied the onset of this pain. Examina- 
tion of the abdomen revealed a palpable sigmoid colon. On vaginal examination the 
uterus felt normal. A mass was felt in the left fornix, the size of a hen’s egg; it 
was fixed and slightlj' tender. This mass could also be felt on rectal palpation al- 
though the rectal mucosa seemed free. The opinion was that this mass was inflam- 
matoiy, although carcinoma of the ovarj’- ivas also considered likely. A junior mem- 
ber of the gynecologic staff advised study of the colon and rectum because he could 
not exclude a lesion of the bowel. At operation, a rectosigmoid carcinoma was found. 
A surgeon was immediately available to perform the first stage of an abdomino- 
perineal resection. A diagnosis of carcinoma was confirmed by the pathologisl. 
Eleven days later the second stage was completed and the patient died of shock 
several hours later. 

These cases are reported to illustrate how a lesiou such as a car- 
cinoma of the bowel can simulate a gynecologic disorder and justify 
to a certain extent the clinical errors committed not only by tlie gyne- 
cologist but the surgeon as well. AVe do feel, however, that a very 
careful evaluation of symptoms and findings should help one to avoid 
such pitfalls in diagnosis. In the many cases that come to the gyne- 
cologist with some lesion of the generative organs, the task of recog- 
nizing the pathologic nature of the disorder is comparatively simple 
because of the definite characteristic features presented by a fibroid, 
ovai'ian cyst or tubal condition ; usuallj* the clinical diagnosis is con- 
firmed at opei’ation. It is always Avell to suspect a neoplasm in the 
colon when a mass is found on vaginal examination Avhich does not 
conform to the characteristics of either one of the above lesioms, par- 
ticularly if there are sjnnptoms referable to the large boAvel. AVe do 
not advocate the indiscriminate use of the x-ray or the proctoscope 
in those cases Avhere a gynecologic disorder is clearly established; 
nevertheless, in the more obscure cases with an undefined pelvic mass 
the application of these necessary diagnostic procedures will not only 
help clarify the origin of a pelvic mass but also reduce the incidence 
of eri-or. 

In Cia.se 9, there were .symptoms referable to the large })owel and 
liarium enema Avas .suggested to determine if the mass had any con- 
nection Avith the colon. In Cases a and (i, a gynecologic lesion Avas 
belicA'cd to exist but because of the unusual features of the palpable 
mass, proctologic examination Avas made and disclosed the mass to he 
a carcinoma in the boAvel. 
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In routine practice, when the gynecologist mistakes a fibroid for an 
ovarian cyst or hydrosalpinx, it is of no great importance. The pa- 
tient’s postoperative course is not affected by this clinical error. 
When, however, he finds an unsuspected carcinoma of the colon, the 
consequences of such error maj’- have serious sequelae. The prepara- 
tion for the routine g 3 meeologic operation is not veiy important, 
whereas the prognosis in patients to be operated upon for carcinoma 
of the large bowel depends very much on proper preoperative prepa- 
ration of the patient. Any attempt at radical removal of the growth 
even by a competent gjniecologist or surgeon when the patient is not 
properly prepared for it is to be avoided. 

The problem arises as to the mode of procedure in the event that 
the lesion is unexpectedly found at operation. To the g.vnecologist 
who is an experienced abdominal surgeon, there will be no difficulty 
in proceeding along accepted surgical lines. If his surgical experience 
is limited to the reproductive organs, he will undoubtedly content 
himself with closing the abdomen and transferring the patient to a 
surgeon or even feel that the ease is inoperable. We stronglj’’ recom- 
mend, under such conditions, a preliminaiy cecostom^'' which is easily 
performed and might even shorten the surgical period. The major 
operation can then be deferred to the surgeon. The diversion of the 
fecal stream is particularly advantageous when either a partial or 
complete obstruction is present. Cecostomy decompresses the bowel 
and more thoroughly prepares the patient for the subsequent surgical 
procedures. Not infrequently a carcinoma of the bowel, because of 
the associated ulceration and infection, Avill give rise to a mass largely 
consisting of infiammatoiy reaction. This might give the erroneous 
impression at the time of exiiloration that an inoperable lesion exists, 
as Avas the ease in Patients 1 and 7. It is surprising how this inflam- 
matoiy reaction will subside and the mass diminish greatl.A" in size 
after the fecal current is diverted by means of a cecostomy. What Avas 
first considered to be an apparentty inoperable groAAdh becomes more 
readity resectable. If an abscess is present as in Case 2, simple drain- 
age should suffice for the time being, because any attempt at more 
radical surgery at this time would jeopardize the patient’s chance foi- 
recovery. 

It is needless to state that the mere inA'asion of the uterus or adnexa 
or their attacliment to the mass does not preclude a radical extii’pa- 
tion of the boAvel. The removal of the uterus Avith its adnexa along 
Avith the colon neoplasm is not a difficult procedure and should not 
diseourage the surgeon. 


SUM5IARY 

SeA-eral cases of carcinoma of the large boAA*el are reported Avhich 
because of their clinical features A\-ere erroneously diagnosed as suf- 
fering from a gynecologic disorder. 

We believe that a more careful eA'aluatiou of the clinical findings 
and history, and the application of the proper diagnostic procedures. 
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in some of the patients who present an obscure pelvic mass, will im- 
doubtedly help to eliminate such errors. 

In cases of such mistaken diagnosis, the gynecologist should bear 
in mind that a cecostomy is a preparatory and most valuable step in 
the surgical management of the cases. 

If at operation a pelvic abscess is found whose origin seems uncer- 
tain, one should determine subsequent to surgical drainage, if there 
is any possible connection to a groAvth in the large boAvel. 

1882 Grand Concourse 

1171 Walton Avenue 


PITOCIN IN THE THIRD STAGE OP LABOR 
Milo R. White, M.D., Detroit, Mich. 

(From the Department of Gynecology and Obstetrics of the Henry Ford Hospital) 

T he ePeet of pitocin on the duration of the third stage of labor Avas 
obsei’A'-ed in 630 patients. The blood loss incident to the separation 
and delivery of the placenta AA'-as determined in each case. The observa- 
tions included blood pressure changes and systemic manifestations fol- 
loAAdng the intraA^enous and intramuscular injection of pitocin. The un- 
desirable pressor effect of pitressin and jiituitrin as Avell as the danger 
of an allergic reaction aaus aA'oided by the use of pitocin. 

HETHOD 

An oxytocic was administered routinely' at the beginning of the third stage to a 
series of patients with normal and abnormal pregnancies. This series included op- 
cratiA’e as Avell as spontaneous deliveries. Pitocin was administered intravenously, 
except in a few cases in which difficulty was experienced in passing the needle into 
the vein, then it was given intramu!5cularly. In a few instances pituilrin was given 
intr.amuscularly', but never intravenously. Ergotrate was also given intramuscularly 
in a few cases. The blood pressure was taken routinely during the first and second 
stages of labor and repeated three minutes after the injection. The patient’s arm 
was prepared during the second stage for the intravenous injection to avoid any de- 
lay at the onset of the third stage. After aspirating 2 to S c.c. of blood to dilute 
the pitocin, the mixture was injected slowly over a period of one minute. During 
the third stage the blood was collected in a basin held against the perineum. E-x- 
pulsion of the placenla from the lower uterine segment and the upper part of the 
vagina was done routinely as soon as the separation of the placenta was completed. 
In each case the amount of blood loss on drapes and sjionges was estimated, Ho 
attempt was made to e.xcludo blood loss from episiolomy wounds or cervical and 
vaginal lacerations. The collected blood w.'is not infrequently contaminated with 
ainniotic fluid. The hemoglobin was determined just before delivery and again on 
the tenth day of the [luerperium. 

In the present series of O.'IO jialients, .lO.'j received O.o c.c. of jiitocin intravenously 
immediately following the delivi.-ry of the baby, and 12") imticnts received O.d to 3.0 
c.c. of pituifrin or j>itocin intramuscularly. In each instance the tot.al blood loss 
was recorded, which equals the measured blood collected in the placenta ba*=in plus 
the estimated bloo-1 los-- on drapes and .sponges. 
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RESULTS 

The patients, who received intravenous pitocin, had an average blood loss of 
171.0 C.C., a measured blood loss of G6.5 c.c., and an estimated blood loss of 101.5 c.c. 
In the comparison those patients, who received an oxytocic intramuscularly, had an 
average total blood loss of 20.3.9 c.c., a measured blood loss of 83.3 c.c., and an 
estimated blood loss of 120.G c.c. Of those patients who received intravenous 
pitocin, 50.0 per cent had a total blood loss of less than 150 c.c., and S9.1 per cent 
had a measured blood loss of less than 150.0 c.c. Of those who received an oxy- 
tocic intramuscularlj’, only 28.0 per cent had a total blood loss of less than 150.0 
c.c., and 72 per cent had a measured blood loss of less than this amount. The 
foregoing figures indicate a definite advantage in the use of intravenous pitocin 
0 %’er the intramuscular injection. Tables I and II and the curves in Fig. 1 show tliat 
among those patients who lost less than 150 c.c. of blood, there was a liighcr per- 
centage of those who received intravenous pitocin than there was of those who re- 
ceived an oxj’tocic intramuscularly. 



' IntraronotiB pitocin 

1. — The blood loss is .shown in cubic centimctc-r.s. Tlic number of patients in 
eacii group is expressed in percentage. TJie curves .sliow tli.at of tlie patients wiio 
received intravenous pitocin a larger percentage lost less tlian l.")0 c.c. of l)lood than 
was the case with those patients who received intramuscular pitocin or pituitrin. 

The average duration of tlie third .stage wa.'^ 5.4 minutes witli tiie intravenous 
pitocin and G.5 minutes with the intramuscular oxytocic. In tlie group of juitieiit.'- 
receiving intravenous pitocin, tlie delivery of the jdat.-enta was frequently com- 
pleted before nil the pitocin had been injected into the arm vein, lietcnlion ot the 
placenta requiring manual removal occurred only twice in the entire grotiji of pa- 
tients, and in both the cervix wa.« fonnd to be ojkui. 

On the tenth day of the pucrjierium the average hemoglobin rcadin-g of tito^-f 
patient.s wlio received intravenous pitocin was -1.3 ]>er emit higher flam tha.t of tic- 
patients wlio lY-ccived intr.iiiiuscular pitocin or pituitrin. 


ni&cLv.siox 

Pitocin has been selected as the oxytocic in this study for the folhnviiig 
reasons: (a) it produee.s no appreciable change in blood jm ssurc. ex- 
cept when traces of the pre.ssor x^rinciple are pre.sent : (h) this oxytocic is 
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Table I. Data op Patients Given Intravenous Pitocin 

The Distribution of Blood Loss Among 505 Patients I\nio Eeceived Intravenous 
Pitoein at the Beginning of the Third Stage of Labor 


BLOOD LOSS 

C.G. 


1000 
900-1000 
800- 900 
700- 800 
600- 700 
500- 600 
400- 500 
300- 400 
250- 300 
200- 250 
150- 200 
100- 150 
50- 100 
0- 50 


NO. PATIENTS 
TOTAL BLOOD 
LOSS 


2 

1 

1 

3 

3 

6 

24 

48 

54 

no 

143 

95 

15 


NO. PATIENTS 
MEASURED 
BLOOD LOSS 


1 


3 
1 

4 
3 

10 

33 

97 

169 

184 


NO. PATIENTS 
ESTIMATED 
BLOOD LOSS 


1 

3 

8 

7 

31 

53 

145 

200 

57 


PER CENT OF 
PATIENTS WITH 
TOTAL BLOOD 
LOSS 

OA 

0.2 

0.2 

0.6 

0.6 

1.2 

4.5 

9.6 
10.4 
22.0 
28.0 
19.0 

3.0 


Table II. Data op Patients Given Intramuscular Pitocin or Pituitrin 


The Distribution of Blood Loss Among 125 Patients Who Eeceived Intramuscular 
Pitocin or Pituitrin at the Beginning of the TJiird /Stage of Labor 


BLOOD LOSS 1 

C.C. ' 

NO. PATIENTS 
TOTAL BLOOD 
LOSS 

NO. PATIENTS 
MEASURED 
BLOOD LOSS 

NO. PATIENTS 
ESTIMATED 
BLOOD LOSS 

PER CENT OF 
PATIENTS IVITH 
TOTAL BLOOD 
LOSS 

1000 





900-1000 

1 



0.8 

800- 900 





700- 800 

1 



0.8 

600- 700 





500- 600 

0 

3 

1 

4.0 

400- 500 

4 


2 

3.6 

300- 400 

9 

1 

6 

7.2 

250- 300 

10 


5 

8.0 

200- 250 

22 

14 

6 

17.6 

150- 200 

38 

17 

10 

30.4 

100- 150 

25 

21 

35 

20.0 

50- 100 

9 

42 

52 

7.2 

0- 50 

1 

27 

8 

0.8 


a iionpi’oloin wliidi does not .subject the jialient 1o the dangers ot an 
allergic reaction; (e) tlie use of inti’avenous pitocin in unane.sthetiEed 
])atient.s indicated that, this o.xytocic does not produce any deleterious 
effect; (d) its use is not contraindicated in patients with toxemias 
of })rcgnancy, chronic nephriti.s, or arterial hyjyertension ; (c) it pro- 
duces a contraction of the uterus within one inimite following the in- 
travenous administration ; (f) there i.s evidence that this principle; will 
yield tuore .sat isfactoi-y and uniform oxytocio results wluui administered 
by itself, than when mixed with the pressor hormone (Karnnd). 

While ])ituitrin is <*omnionly u.sed in i-epea1ed doses to control hemor- 
rliaue after the deliv(;ry of the placenta, the indi.scriminate u.se of this 
hormone is to be dciu-ccated because of the constrictor effect on the 
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peripheral circulation and the depressor effect on the heart. For these 
reasons pitnitrin is contraindicated in arterial h>T)ertension, chronic 
myocarditis, and the toxemias of pregnancy. 

Pastorc2 has reported one fatality, Avhicli may liave been due to the intravenous 
use of pituitrin. Simona has reported a case rvitli specific liypersensitiveness to 
pituitary extract, in -wliieh there was no personal or family history of allergy and 
with negative tests to the common allergens. In tliis patient pitressin gave a positive 
test and pitocin gave a negative allergic reaction. Schockaert-i reported a woman 
with a normal obstetric course, in whom eclamptic-form convulsions developed fol- 
lowing the injection of pituitrin, and concluded that this manifestation was due to 
the vasopressor component. Diechmann and others^ have indicated that the use of 
pituitrin is contraindicated in pre-eclamptic patients, whereas pitocin does not pro- 
duce any undesirable effects in the toxemic patient. 

Shock was noted in onl}’’ one ease in the series of 630 patients. This 
occurred in a patient with a toxemia, who had received intravenous 
pitocin. Signs of eireulatoiy collapse did not develop until one hour 
after deliver 3 ^ 

This patient had previously lost six premature babies. She was admitted to tiie 
hospital at the end of the seventh month of gestation, because of .albuminuria and a 
blood pressure of 1S0/13G. She was under observation for a period of four weeks 
and then labor was induced by the insertion of a bougie. The labor was of si.x hours ’ 
duration and the delivery was spontaneous, with a blood loss of 415 c.c. Her 
liemoglobin reading xu-ior to deliver}' was (52 per cent. Following transfusion and 
supportive treatment the xiatient made a satisfactory recoveiy, although she con- 
tinued to have hj-pertension and albuminuria. In order to determine wliether or 
not the intravenous pitocin was a factor in producing the state of shock, she was 
subsequently tested with intravenous X)itocin. As a result of this lest there was no 
appreciable change in blood pressure, and no signs or symptoms of any systemic 
disturbance. It was concluded that the shock was the result of blood loss, which was 
relatively large for a debilitated and toxic patient, wliose liemoglobin prior to de- 
livery was relatively low. 


SUMJIARY AND CONCLUSIONS 

1. Tlte intravenous and intramuscular administration of pitocin pro- 
duces no undesirable systemic effects. 

2. The use of pitocin is not contraindicated in the toxemias of preg- 
nancy. 

3. Intravenous pitocin at the beginning of the third stage of labor 
mduees a prompt and uniform contraction of the uterus which hastens 
the separation and expulsion of the placenta without evidence of trauma 
to the uterus or laceration of the placenta and meml)i-anes. 

4. There is no increase in the incidence of retained jilacenta follow- 
ing the use of pitocin in the third stage. 

5. The avei’age total blood loss in 50.5 patient.s who received in- 
travenous pitocin at the onset of the third stage was 171 c.c. and the 
average measured blood loss was 66.5 c.c. 

6. The average total blood loss in 125 ])aticnts who received intra- 
muscular pitocin at the onset of the third stage was 203.9 c.c. and tlie 
average measured blood loss was 83.3 c.c. 
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7. With the intravenous use of pitocin the average duration of the 
third stage was 5.4 minutes and with the intramuscular administration 
6.5 minutes. 

8. The intravenous use of pitocin in the third stage is preferred to the 
intramnseular injection because the oxytocic reaction occurs with 
greater rapidity. 

9. The duration of the oxjdocie action of pitocin is shorter tlian that 
of ergotrate. 

I wish to thank Dr. J. P. Pratt for the opportunity of carrying: out tliis study and 
for his helpful suggestions in the preparation of this paper. 
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VAGINECTOMY’^' 

James C. Masson, M.D., and Paul A. ICnepper, M.D. 
Rochester, Minn. 

(From the Mayo Clinic) 

O NE of the major problems in operative gjmecology is the selection 
of the operation best suited for the repair of hernias through 
the birth canal. The most important considerations are: first, the 
extent of the hernia; second, the age of the patient; third, the social 
state of the patient; and fourth, the patient’s wish in the matter. 

In eases of postoperative Amginal hernia and in cases of procidentia 
in which the patients are elderly women, especially if the procidentia 
is associated with a large cystocele or an enterocele,® it is often a diffi- 
cult problem to replace the prolapsed organs and reconstruct a satis- 
factory vaginal canal. In many cases, if the patients will give tlicir 
consent, the most satisfactory operation is one that will more or less 
close the vagina. Operations of this type are listed under the titles 
of “colpocleisis, ” “vaginectomy” and “coliicctomy. ” 

Vaginectomj' neeessai’ily results in a complete cessation of sexual 
relations and this should be explained to the patient and lier husband. 
I\Iost of the patients who were subjected to vaginectomy at The Mayo 
Clinic were past the menopau.se (the average age is 58.5 years) and 
had had multiple ojierations. The expo.sure and iiTitation of the 
vaginal inneons raemlmane liad cau.sed an unnatural diyness and 
Ihickening which usually had caused the cessation of sexual relations 
before the ])atients sought medical advice. The operation gives uni- 
formly good results; it eliminates the bearing-down feeling, the dis- 
comfort, the urinary frerpiency, and the difficulty in emptying the 

•Itfrttl nl ttHf-Untr of Uso MUifc-sotri SooU-ty of .'iml Oyrccolof.-i'. 

April 17. 1P"7. 
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]-ectuni, wliicli are cardinal symptoms of gynecologic hernia. The 
prospect of cure is all the patients desire. 

Partial and complete vaginectomy has been done in Europe since 
1877, when Le Port described his operation under the title of partial 
vaginectomy. The first mention of the procedure in the American 
literature was by Edebohls, who called his operation panhysterokol- 
peetomy. In the first case in which he performed the operation the 
patient had had many operations Avithout relief. He reported 4 eases 
in which the uterus was removed along Avith the vagina; the results 
Avere uniformly good. Gallant reported a case in which the operation 
AAms performed. Demarest reported 10 eases in Avhich the operation 
produced satisfactory results and described a technic of operation. 
Dujarier and Larget reported 15 eases in which the results of the 
operation Avere excellent. Simon reported a total of 92 eases, 2 of 
liis OAvn, in which a folloAA’--up of 59 patients revealed that symptoms 
recurred in only one case. Baer and Keis in 1928 reported faAmrably 
on the results of the Le Port operation in 14 cases. KuboAuts and 
Litt in 1935 reported faAmrable results in 19 patients in Avhom a 
Le Port operation Avas performed and in 1 patient in AAdiom a total 
vaginectomy Avas performed. Li 1935, Phaneuf AAWote a paper on 
colpectomy in the treatment of uterine and vaginal prolapse. 

It is surprising that so little has been Avritten in this country on 
this important surgical procedure, as we are satisfied tliat it is used 
in at least a modified degree much more frequentlj^ than a perusal of 
the literature Avould lead us to belieA^e. IVe are satisfied that in the 
majority of cases in AAdiich it is not possible to reconstruct a A'aginal 
canal of approximately normal length, the surgeon is justified in 
closing the vagina if the patient aaIII give her consent, especially if 
the patient is an elderlj* Avoman. 

In a ease in which closure of the vagina seems adAusable and the 
uterus has not been removed at a preAuous operation, the surgeon lias 
a choice of two operations: a complete colpectomy and a partial 
colpectomy. If a complete Amginectomj’- is contemplated and is con- 
sidered the better operation, it is absolutely necessary to remove the 
uterus at the same time that the vagina is occluded. Even after the 
menopause, there is a certain amount of drainage from the endo- 
metrium and endocerA'ix, AA'hich must be proAuded for if the uterus is 
not remoA’ed. Fortunately, a A-aginal hysterectomy is very easy in 
this type of case as there is alAA’ays marked prolapse. 

In case a partial A'agineetomy is adA'ised, it Avill not be necessary to 
remoA'e the uterus, but pi’OA'ision for uterine drainage must he pro- 
A'ided. Tliis is Avell cared for by the Le Fort operation, AA'hicli ol)lit cr- 
ates the central portion of the A*agina almost to the cervix and leaves 
a narroAv open sj^ace on each side. There probably is a useful field 
for this operation as CA’cn some elderly patients aaIII object to the 
remoA’al of the uterus. 

Besides these tAvo types of A'agineetomy, .sui'geons all knoAc that fol- 
loAving many A-aginal hysterectomies’ which are performed for marked 
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degrees of prolapse associated with large cystocele and high recto- 
cele the upper part of the vagina is occluded in order to give strengtli 
to the closure. In many cases this shortening is .-jnst as mneh an ia- 
convenience to the patient as is a total closure of the vagina and it 
is less likely to cure a gynecologic hernia than is the latter procedure. 

TECHNIC OF TOTAL VAGINECTOMY 

The technic of the operation varies eonsiderablj’^ in the individual 
case, depending on what structures are available to close the opening. 
If the uterus is present, it is essential to remove it. After approxi- 
mating the broad ligaments in the median line and firmly fixing them 
well up under the pubic arch, they can be sutured posteriorly to the 
levator ani muscles which are thoroughly freed and sutured in the 



j.'ig. j. — •■v” .olmpcd incision in niiterior vaKinal muco.sa. 

FiK. 12. — Circular inci.sion of posterior vaBinal miico.sa at tlio level of tlio liymonal 
rinp. 

median line as they are in an ordinary perincorrhapliy. In this man- 
ner a strong pelvic floor is reconstructed and the closure of the rest 
of the vagina is easily accomplished, after removal of all mucous 
membrane, by interrupted transverse suture.s, some of which are silk- 
worm gut and are left in place for twelve to fourteen days. It is 
advisitble to iirovide for drainage by inserting a small tube. If an 
fjiterofole is piTsent. the peritoneal sac shonbl be removed before 
commencing the closure. 

If the uterus has been removed at a jirevious operation, it is often 
not necessary to ojien the peritoneal cavity. The mucosa is removed 
as advisr-d pr'-viousiv. The levator ani muscles are api)roximated as 
in a perineorrliaphy and the pubovc-sical fascia and urogenital septum 
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are approximated in tlie median line and utilized to close the anterior 
part of the hernial opening and support the bladder. The denuded 
vaginal walls below this newly constructed pelvic diaphragm are ap- 
proximated by interrupted transverse sutures, thus making a firm 
closure of what was formerly the vaginal canal (Figs. 1, 2, 3, 4, and 5). 

The technic of the Le Fort partial vaginectomj^ is as follows: A 
strip of mucous membrane about 2 cm. wide is denuded from the 
anterior wall of the vagina from a point about 1 cm. beloAv the 



Pig. 3. — Approximation of broad lig-aments when a vaginal hysterectomy is also done. 



Fig. 4. Fig. 5. 


Pig. 4. — ^Approximation of levator muscles and pelvic fascia up to the pubic arch. 

Fig. 5. — Approximation of mucosa ; complete absence of vaginal canal. 

urethral orifice to within 2 cm. of the cervical os. A similar area is 
denuded on the posterior vaginal wall. These two raAv surfaces are 
accuratelj' sutured together by commencing at the cervix and work- 
ing upward and iiivaginating the xirolapsed vagina, thus forcing the 
uterus upward. Wlien the operation is coniiileted there will be a 
mucous-lined tract from the cervix down each side of what formerlj^ 
was the vagina. In all cases a high perineorrbai^by should be a final 
step in the operation (Fig. 6). 
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In the series of 23 cases in which complete vaginectomy was per- 
formed at The Mayo Clinic from 1910 to 1937, the oldest patient was 
69 years of age and the youngest Avas 44 years of age; the average 
age of the patients Avas 58.5 j^ears. In 7 patients a hysterectomy and 
vaginectomy Avere performed at the same time, AAdiile in 16 patients 
a Amginectomy only Avas done, as the uterus had been removed pre- 
Auonsly. Nineteen patients (82.6 per cent) Avere traced and found 
to be cured ; 3 had some irritability of the bladder. No patient liad 
a recurrence of the prolapse or hernia. PrcAnons to operation this 



group of jiatienfs had had 94 cliildren, an avei-age of more than -1 
children per patient. One ])alient Avas unmarried and had not had 
any cliildren: she had A'irginal prolapse. SeA’enteen patients had 
had iirevioiis ojierations for this condition, and 2 of them had been 
(tperated on four times. One jialient died of indnnmary embolism on 
the thirtieth poslojmrative day. It just hajjjiened in this series there 
were m* eases in which the Le Fort jmrlial vagiiu'etomy was per- 
formed. There is no dfuiht that it is a .satisfactory operation in most 
ras(;.s hut we believe the complete operation to lie j)r(‘rerfil)l<*. '1 he 
removal of the nt<‘rns at the same time as the closure of the vatrina 
adds very little to the operation. 
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CONCLUSIONS 

1. In gynecologic liernias, tlie selection of the operation best suited 
to the individual ease is important. 

2. In the more difficult hernias -whieli affect elderly patients some 
tyiie of vaginectomy is justifiable. 

3. Comparativelj^ few eases of either partial or complete vaginec- 
tomy are recorded in American literature. 

4. There is no doubt in onr minds that a partial vaginectomy -with 
removal of more or less of the upper part of the vagina is a rather 
common practice associated with a vaginal hysterectomy but that it 
is not reported. 

5. The Le Fort operation with preservation of the uterus is a safe 
and satisfactory operation. 

6. Complete vaginectomj'' with removal of the uterus is the opera- 
tion of choice in many eases in which elderty women have procidentia 
of high degree and also is often indicated in eases in which vaginal 
hernia follows a previous hj^-stereetomy. 
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THE BILIRUBIN LIVER FUNCTION TEST 
IN THE TOXEMIAS OF PREGNANCY 

Robert A. Lyon, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, University of Fochester School 

of Medicine and Dentistry) 

T wenty cases of abnormal pregnancy in which hepatic function 
tests have been made at some period during the disorder is the 
content of this report. In an attempt to gain liver function informa- 
tion relative to the toxemias, the cases are essentially restricted to 
eclampsia, preeclamptic toxemia, nephritic toxemia, vomiting of preg- 
nancy, and premature separation of the placenta. 

Functional demands of gestation not infrequently embarrass not 
only the kidnej’’ but also the liver during the last ti’imester.^ The ill- 
defined delimiting zone between normal and ' abnormal suggests the 
importance of indhndual tests in estimating the degree of latent or 
definite hepatopathy associated with abnormalities of the gravid state. 

Observers'*’ “ who have had experience Avith several tests for hepatic 
function agree that the bilirubin retention method is the most sensitive 
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single test adaptable to clinical use. Utilization of a pbj'-siologie sub- 
stance in a function siinilai* to that eontinuall.Y demanded of the organ 
seems reasonable. This material is neither removed by the Knplfer 
cells nor excreted by the kidney. 

That there is a notable limitation b}'- the estimation of but a single 
function in an organ of manifold roles is recognized. 

Since von Bergmanns and also Eilbotts employed the excretion of intravenously 
injected bilirubin to ascertain the relative degree of hepatic function, tlierc lias 
been a satisfactory procedure for this purpose. Modifications by Harrop'i and sub- 
sequently by Soffers have been adopted. These investigators consider retention in 
excess of 5 per cent after four hours to be abnormal. 

Soifers and subsequentl}’^ Sullivan^ have shown evidence of a tendency to decreased 
excretion rate for bilirubin during the last lialf of gestation as compared with the 
initial half. The former observed an average of 1.6 per cent for the first half and 
7.1 per cent during the second half of pregnancy. The latter attempted to dilTerentiate 
the toxemias into predominantly nephritic and liepatic gi’oups. An average retention 
of 19 per cent ante partum and 5 per cent post partum was rejiorted. 


JIETHOD 

A resting blood specimen is drawn from an antecubital vein and 
immediately 1 mg. of bilirubin (Eastman Kodak Co.) per kilogram 
of body weight dissolved in 15 eentiliters of 0.1 molar sodium car- 
bonate is injected through the original needle. Five minutes later a 
specimen is drawn fi’om the contralateral arm. A high bilirubin con- 
tent will be observed in this second specimen; whereas the initial 
specimen contains lipochromes and possibly carotin. Upon subtract- 
ing the initial from the second value the introduced quantity or 100 
per cent is obtained. After four hours a third sample is drawn which, 
after subtracting the initial value, is compared with the second and 
the result expressed in percentage of the quantity introduced. Using 
the colorimetric method of Ernst and Por.ster,^ the bilirubin concen- 
tration is determined on the centrifugalized acetone precipitated 
plasma. 

RESULTS 


Showing an average bilirubin retention of 11.8 per cent four hours 
after injection this .series of heterogeneous toxemias presents notably 
decreased pigment elimination as compared with the average of the 
normal pregnant series repoi-ted by Soil'er.-''’ Pour of the group pre- 
sented had eliminated all bilirubin administered within the test period. 
These included one individual classified as an example of e.ssential 
hypertension, two jialients with nephritis or nephritic toxemias and 
one instance of preeclamptic toxemia. Each of these fojir had some 
albuminuria and evidence of hypertension. 

Xoteworthy is the intraj)artum test on a jmtient with jirernatui'e 
separation of the })]af‘enta in which half of the dye was retained for 
four hours. I'his individual gave clinical evidence of marked toxemia 
and subsequently was flolivered of a stillborn fetus after introduction 
of a Voorhecs' bag. 
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Tlie vomiting of pregnancy group averaged a 24 per cent retention 
of the dye in tlie allotted time. These tests were carried out during 
the first trimester of gestation. Increases in the icteric indices were 
noted in all of these cases. Where tests for acetone bodies Avere done, 
positive findings Avere present. 

Pre-eelamptie toxemia in tliis series shows an aA'erage retention of 
6.0 per cent during the latter AA^eeks of pregnancy. Albuminuria and 
a tendency of h.ypertensiou AA’^ere observed in the last fcAV AA^eeks of 
pregnancy in each instance. The previous histoiy had been negative 
for disturbances during late pregnancj’- and the abnormal findings 
Avere restored to normal limits uiion discharge. Transient edema of 
the hands and face aa^s occasionally recorded but no edema of the 
fundus occuli Avas noted. Renal function as determined by urea clear- 
ance and Addis east counts AA'ere not remarkably abnormal in this 
group. 

Eclampsia as reflected in bilirubin elimination tests carried out at 
Amrlous times near or following the date of delivery gives an average 
retention of 9.2 per cent Avhieh is about twice the normal limit. Al- 
though normal pregnancy may present an increased bilirubin elimina- 
tion time,^ in this group there Avere no normal eases. A definite but 
slight tendenej' to diminished liA^er function is indicated in eclampsia. 
Blood pressure Avas consistently elcA'ated, often to a marked degree. 
Furthermore notable albuminuria Avas present in every instance. The 
tendency to increased icteric index A'alues was not marked. Fibrino- 
gen determinations show an aA^erage of 0.41 mg. per cent and a cor- 
relation AAuth the dye test is not established. 

Chronic nephritic toxemia as manifested in bilirubin function prc- 
senls an average retention of 6.9 per cent AA'hich is somcAAdiat more 
than that established for normal pregnancy, but indiA'idual A'ariations 
ranged from 0 to 15.4 per cent. Well recognized are the difficulties 
in diagnosis in this group. Frequently proper classification is defi- 
nitely c.stnbli.shed only aftej- careful studies many months post parlnm. 
Although the relaliA’ely early onset, history of pi'eA'ious episodes dur- 
ing an antecedent pregnancy, and chronic course suggested a nciihrific 
basis, in some instances at least there aa'os a significant retention of 
injected bilirubin. Where examinations of the fundi Acere recorded, 
the only abnormalities AA'cre vascular. The urea clearance and Addis 
cast count procedures gaA'c A’alues AA-hieli AA'cre usually dimini.shed. The 
albuminuria Avas A-ariable quantitatiA'ely. No edema of significance 
Avas reported. Hypertension aa'us usually marked, although two iii- 
.stancc.s of consistently moderate pre.s.sure reading.s are noted. 

As presented in the table, an instance of missed abortion Avas tested 
six days prior to expulsion of the fetus. Slight i-etenlion (7.9 per 
cent) Avas obsei-A-ed AA-itli mt increase in ict«‘ric index or primary cA'i- 
dence of toxemia. 

Kemarkablo is the striking retention amounting to 51 i)er cent found 
in an imiividnal Avith otitspfdcen clinical simis of juv-maturc separation 
of the plaecjifa. TJwrc hypertension and marked albuminuria 

Uitoulicr Avilh an clcA'ated ieferbr index of twice the upper normal 
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limit. 'With the sudden onset, this instance of acute toxemia displayed 
withni a feiv hours pronounced symptoms of a critical disturbance 
onl}'- to subside rapidly subsequent to termination of the induced 
labor. 

A single instance of decided hypertension presented no hepatic 
dysfunction, nor were the associated tests abnormal. 

DISCUSSION 

The icteric index may be elevated in liver dj'sfunction but in dis- 
turbances of some da 3 ’'s’ duration the tendencj^ is toward subsidence 
even though the bilirubin elimination remains delajmd. Apparently 
it varies from case to ease but properly interjireted maj’- be a gross 
guide to the bilirubin excretion capacity of the liver. In the presence 
of persistent clinical icterus there is ordinarily'- no indication for a 
bilirubin excretion test. 

Fibrinogen values are frequentty low in experimental hepatic dam- 
age in dogs, but no correlation was established with bilirubin excretion 
values in this series. 

Nephritis during pregnancy would not be expected to show altered 
bilirubin excretion, especialty since the dye is not eliminated b.y the 
kidnej'- in man. However, it is possible that the pregnancy’- liver of 
earlier writers is disturbed to a variable extent during the altered 
metabolism of the final trimester in instances of chronic nephritis. It 
seems unnecessary’- to postulate the coexistence of two entities. 

As an alternate possibility the several instances of increased reten- 
tion may eventually show normal kidney findings and future normal 
pregnancies. This would suggest a reclassification as pre-eclamptic 
toxemias. 

SUMMARY 

Toxemias of pregnancy' cannot be nosologically' ai’ranged on the basis 
of the bilirubin hepatic function test. However, this procedure is 
probabl.v our most adaptable measure of the labile and manifold func- 
tioning liver. As such it may' be of value together with renal function 
tests to aid in establishing a delimiting zone between the nephritic and 
pre-eclamptic toxemias. 

CONCLUSIONS 

Hepatic function tests by' the bilirubin elimination method have been 
studied in twenty cases of abnormal pi-egnancy in which the average 
retention was 11.8 per cent. 
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THE POTENTIAL BISEXUAL CHAEACTER OP THE OVARy" 

A PREiiUnN^iRY Report 

Andrew J. Ramsay, Ph.D., and James P. McCahey, M.D., 

Philadelphia, Pa, 

(From the Daniel Baugh Institute of Anatomy and the Department of Urology, 

Jefferson Medical College) 

I N PREPARATION for the development of the genital system each 
embryo, whether it be “determined” as male or female, provides itself 
with materials from which maj’’ develop the organs of either sex, that is, 
paired gonads, two mesonephroi ("Wolffian bodies) with their ducts, and 
the paired Miillerian ducts. To produce male generative organs the 
gonads become progressively developed into testes, the mesonephric 
tubules become the efferent ductules of the epididjunides, and the 
mesonephric ducts transform into the vasa deferentia. The Mullerian 
duets degenerate wholly or, in part, remain as vestigial structures. 
Reciprocally, in the event of female development, the gonads become 
markedly modified to produce ovaries, tlie Mullerian duets remain, 
while the entire mesonephric apparatus partially degenerates and per- 
sists vestigial^. 


For a better understanding of tlie subsequent observations a brief detailed 
description of the development and differentiation of tlie gonad into the ovary 
or testis is necessary. As a result of cellular proliferation of the niesotliclium 
covering the ventromedial borders of the urogenital folds in the embryv, paired 
longitudinal prominences, the genital folds, are produced. Continued development 
and expansion of the genital folds produce oblong gonads suspended from the 
ventromedial sides of the mesonephroi. Each gonad is composed of: (1) c 
mesotlielial covering (germinal epithelium) ivhich lias formed (2) an inner 
epithelial mass and (3) rctc cords. In the differentiation of a testis the inner 
mass becomes separated from the germinal epithelium by the formation of an in- 
tervening connective tissue tunica albuginea. The inner mass becomes cordlike 
due to the appearance of septa and later becomes the testis tubules. The rete 
mass or cords transform into the rote testis, connecting distally with the testis cords 
and proximally with the cranial group of mesonephric tubules. Germinal cells 
and Sertoli (“nurse”) cells develop in and from the epithelial testis cords. 
Male interstitial cells originate from the surrounding connective tissue cells (Uil.son) 
or from the germ cells which are not included in the tubule.s (Simkins). It i.*-’ 
jirobable that in cither case the production of interstitial colls i.s dependent upon 


influence.s exerted by the medullary cords (testis tubules). 

If an ovary is to be differentiated, the tunica albugini;a does not form and 
therefore the germinal epithelium is permitted to continue it.s jiroliferation of cell.‘^ 
upon the central epithelial mass, thus producing an outer cortex (zona 
parenchvmalosa't. The rete ovarii develops from the rete mass and doe.s not, 
according to Felix, connect with the me.sonephric tubule.'^. The lateral prirtion 
of ti'.c ovary, eonlaining the rete, i.s homologous witli the .“Ujierior jmlc of the 
te-ti.-^. Degeneration of the central jirimary epithelial masj in the interior of the 
-oinad .wtippO'-edly early re.moves all of the gonadal or te.sticnlar material surround- 
Tug which the future ovarian cortex i.- formed. According to mo-t t<-.xtbook.“ tin- 
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rete ovarii degenerates as well; Wilkerson, however, has shown the rete ovarii 
to he a normal constituent of the adult mammalian ovary. 

Without becoming involved in a consideration of the complex prob- 
lems of the determination, differentiation, and maintenance of sex 
and secondary sex characters, certain fundamental facts may be ex- 
pressed: It is apparent that the gonads of all embryos are identical. 
In becoming testes the gonads suffer no radical alteration in original 
structure plan. On the other hand, ovary formation necessitates a later 
and secondarily superimposed addition of cortical tissue from the surface 
germinal epitheliiun upon the centrally displaced primary gonad. 
Fnrtlier, male eliaraeteristics appear earlier than those of the female, a 
iDeautiful functional example of which is exhibited in the free martin. It 
follows, tlieu, that the gonad is primarily'- male and that the female condi- 
tion is a secondary one. Eecent biologic concept tends to strongly favor 
this interpretation. If a hermaphroditic or bisexual condition is existent, 
it must be ascribed to the female since tliere the sex gland possesses the 
primary gonad (male) as well as the secondarily added, ovarian ma- 
terial. 

Under certain normal developmental influences one sex predominates, 
such predominance being manifested by the defijiitive structure of the 
genital organs and secondary sexual characters. It is probable that 
completeness in reciprocal degeneration and growth is rarely pro- 
duced and tliat varying degrees of low grade intersexnality occur nor- 
mally, as evidenced by re.sts of primary gonadal material in the ovary 
and vestiges of the two paired ducts in Ijoth sexes. Evidence from the 
ovotestis in certain inlcrsexual conditions likewise indicates that total 
degeneration of the primary gonadal tissue did not take place, since 
material capable of producing testicular tissue must have been left. 
Therefore, the extent of the degeneration or retejition of this material 
in development is most significant. Such embryonic tissue would be 
expected, mthin normal limits of variation, to be found in the lateral 
half of the hilus of the ovary — ^in a position corresponding to the medi- 
astinum (and its contents) of the testis with which its homology is ap- 
parent. The possibility is present, then, of the persistence of gonadal 
remains in all ovaries, and particularly in eases exliibiting degrees of 
male characteristics. This investigation was undertaken in an attempt 
to determine if such is actually the case. 

Ovaries taken at autopsy from normal women (14 to 44 years of age) 
were sectioned serially and studied.® The rete ovarii was found to be 
present in all cases. It is located usually in the lateral half of the hilus 
of the ovary (Fig. 1), although many times it extends into the adjacent 
mesovarium to attach to the tubules of the epoophoron (70 per cent). 
Intimately related to the rete ovarii groups of epithelioid cells strikingly 
similar to interstitial cells of the testis and epididjonis are regularly en- 
countered. When present in moderate amount, they are always in the 

‘Grateful acknowledgement is made to Dr. Martin J. Crane for his generous co- 
operation in this study. 
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vicinity of the rete (Fig. 1), but -when occurring in increased numbers, 
tliey may be scattered throughout the ovarian bilus and the related 
mesovarium as well (Fig. 2). 

These cells have been mentioned by other investigators. Wallart has 
illustrated cells, labelled “paraganglionie,” near the rete ovarii and 
usually at the lateral pole of the ovary. Berger has termed them 
“sjonpatbicotropic cells” and believes them to be related to the sympa- 
thetic nervous system. Kohn has pointed out their similarity to male 
interstitial cells and feels that the.y should be compared to the e.xtra- 



FJet. 1. — Photograph of a ma.s.s of male Interstitial cells adjacent to the rete ovarii in 
an ovary from a 44-year-ol<l woman. Magnillcatlon 100 X. 



Pig. 2. — TJr.awlng of tlie ovarj' to lllu.str.ate the position of the rete ovarii 
ter.stiti.al cell.'-’. The clo.scly lincfl are.a represents the n.suril position of the rete. xn- 
(lislributlon of Inter.stllinl cells l.s shoivn by stippling. 

irlanduhir inler.stilial cells of the tesli.s. Also, Kohn bclicvc.s llicst* 
cells to originate from tlic germinal epithelium. The contention that 
we are dealing with .sympathetic or chromaffin li.s.siie is seriou.sly qnos- 
tioned after cytologic study. Female intei'stitial cells originate from 
the connccti%'e tissue theca during the atresia of ovarian follicles 
(King.sbnry) and rarely come to lie in the liilns or the mo.sovarinm. 
Further, since female inter.stitial cells are e.xiremely infrequent in the 
human ovary and are easily recognizable when pro.sent, it is impossible 
that they are beintr dealt with here. Adrenal cortical tissue was not 
encouTitered in these ovarie.s. 











R.A]\rSAY-]MC CAHEY ; POTEJvTIAE BISEXUAE CHARACTER OP OVARY 107 

Attached to tlie rete ovarii in the lateral portion of the liilus of an 
ovary from a 34-year-old woman exhibiting signs of virilism, there 
were found a number of epithelial cords which stronglj^ suggest medul- 
larj' cords of the gonad and the testis cords of tlie primitive testis 
(Fig. 4) . In this structure no cells which could he identified with cer- 
tainty as germinal or Sertoli cells were seen. 



Fig. 3. — Photograph of male interstitial cells from the region of the rete ovarii in an 
ovary from a 22-year-olcl woman. Magnification 500 X. 



Fig. 4. — Photograph of epithelial cords attached to the rete ovarii from a 34-year- 
old woman. This structure was found in the lateral pole of the ovarian hilus. 
Magnification 100 X. 

There is a correlation between the amount of retained vestigial 
mesonephric material (actually male duet material) in the ovaries of 
normal women and the amount of rete ovarii and associated cellular 
formations. Ovaries related to large masses of epoophoron, paroophoron, 
cystic remains of Gartner’s duct, etc., usually possess large accumula- 
tions of primary gonadal remains as well. Such findings are in keeji- 
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ini' with IlioHc prcvailinu in «M‘rtjiin intnrn'w cojiflilioji.s ninl are in- 
(ni'preteil as iK in'^ dm* to the aetivity, prohnhly horinnnai, of retained 
priuKiry '^(nmdul (essentially test.ietihir) tissue which nfu-e.tH retention, 
yrowth. and tlilVerentiation of the ninle duet representatives as v/c)l as 
proditeiny possihjr' ehanucs in th»’ {ieiiitalia and secondary sex cltarac- 
ters. 

eoXra.fSIOK.S 

'I’lu' (tvary, particularly early in dcvelopuKUil, is inlcirpretijd as r-s- 
stnitially liiscxnal, and in this is siihject to wide itnlividnal variation. 

Both the eellnlar eletnetils descrilual itrevionsly, interstitial eelLs and 
rudimentary testis tnlmles, are considered hert; to rejtresv^nt undesen- 
erated eronadal jiiaterials which havi- hci'oim* definitely tesficidar in 
direction of differentiation. In the liyht of the evidence ohljiined from 
this study tlu^ ]U'imary tatudition of the youad is Ixdieve^i to be male. 
()th('r factors jierliiieiil to liie prohhau of st‘X must, for obvious reasons, 
he oiniit('d here. 
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VIJUldSM AND FHiMALE rSEUD<.)HEJDMABJlKO])ITlS.Al AVITH 
BIODATlOxN TO TJJE BJ.SEXUAL NATUHl*: OF TJIE OVMtY^ 

Jamks ]'\ IMcCaiikv, j\r.D., akd Axdkijw d. Bamsay, Fii.D., 
Piniai)i:r.rinA, Pa. 

(From the Deportment of Genito-Uriniirii Surperii and the Dnniet Bntitih Institute 
of Anntomu, Jefferson Medical CoUrge) 

T he luauifostations of virilism range from slight facial liypcrtricliosis 
in otherwise normal women to sucli ninloliko diaracl eristics as abun- 
dant growth of hair on the face, ohcsl, abdomen and extremities, hyper- 
trophy of the larynx, deepening of the voice, regression of the breasts, 
and enlargement of the clitoris. Tlie menstrual function may be 
markedlj" disturbed or totally suppressed. 

Pronounced types of virilism may ocemr tts the result of tumors of 
the basophilic cells of the anterior pituitary, the cortex of the adrenal 
or the medulla of the ovary. Such lesions should be suspected pai’ticu- 
larB^ when symptoms of virilism arise in children or adult ivomen or if 
an existing virilism becomes accentuated. 

*Roac7 at a meeting of tlic Obstetrical Society of Pliiiadelpbia, October 7, 1937. 
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In what may be called the ordinary form of virilism, the abnormal 
secondary sex characteristics appear at about the age of puberty, reach 
their maximum during adolescence, and then remain stationary. 

Female pseudohermaphroditism is a condition in which the external 
genitalia resemble the male type, although the ovaries and other internal 
genital organs appear to be structurally normal. Virilism usually oc- 
curs during adolescence in female psendohermaphrodites and creates 
additional difficulty in the recognition of the true sex. 

Ordinarily the common form of virilism and female pseudohermaphro- 
ditism are not considered to be related conditions but the one may be 
regarded as an adult form of maseulinization and the other a fetal type 
of the same phenomenon. In this light these two abnormalities will be 
discussed with relation to the bisexual nature of the ovarjL 

Pertinent to this discussion are certain factors concerning arrheno- 
lilastomas, often called masculinizing tumors, which originate from the 
medulla of the ovary. Slej'er describes two types of these neoplasms, 
one in which epithelial lined tubules are prominent and another com- 
posed of rudimentary cords of cells; and says that the latter type is 
invariably accompanied by marked phj'^sical signs of maseulinization 
while with the former such effects may be slight or absent. McLester 
expresses this seemingly paradoxical relation by stating that those 
tumors until the least microscopic resemblance to testis show the greatest 
masculinizing effects. 

A somewhat similar situation, although not so sharply defined, exists 
in the two forms of intersexuality of fetal origin encountered in women ; 
both present the conunon feature of vaiying degrees of malelike forma- 
tion of the external genitalia. But in true hermaphroditism, in which 
an ovotestis is present, there may be a little evidence of somatic inter- 
sexuality, i.e., the body form and breasts may be feminine in configura- 
tion; while in female pseudohermaphroditism, a condition in which tlie 
ovaries are apparently normal, the body form, especially the upper por- 
tion, and the breasts, may closely resemble the male type. Further- 
more, at adolescence in tlie first instance beard growth may be slight 
or may not occur while in the second it is likely to be pronounced. An 
example of each of these types Avill be described in a later section of 
this paper. 

In view of this peculiar distinction in the abnormal sex hormone ef- 
fects which characterize the two tj^ies of these abnormalities, a con- 
sideration of certain etiologie factors is of interest. 

]\Ieyer believes that arrhenoblastomas originate from undifferenti- 
ated germ cells which are not utilized during embryonic development 
but which retain their sexual iiotency and under certain external con- 
ditions of unknown nature start to proliferate, and then only begin 
to exert an influence m tlie direction toward maleness. 

This view is based upon the thought that the primary gonad, whicli 
is common to both sexes, is composed of physiologically indifferent 
cells, which, however, are inherently capable of development into either 
of the two distinctive sex glands. If this is true it then follows that a 
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('•Jiiilitiou oi jjotciilial «:xists diii'itiir tlii.s oarly stacro 

<0 pauidal tl<'vvli>]>»u'ut in avj'ry ninin'yn. 

This »-(»n«‘c|itiun is im hniyfi* binhiuir-iiUy ai'ccjitahlc. Cailain animal 
i‘Xp«‘rinuMitai liiuiintrs iiulicaU* ralluT tlial the primary yitiiad. in bntli 
sfxr's, is ti'stimilar in nalurr. In nmh'-s i! f]i‘v<'{f»ps inln a trslich-. Jn 
iVmalcs tlm (’tirh-x of lin- f>vary arises I'rnni nlln-r <-e!ls wiiieh t:rou‘ 
arntiml tin* primary i!i>mnl nhieh is ev^mlnally redtn-eei, iheoretirally, 
to a vestigial slate. 

With re-rard tn this snhjcet Wither, for j-sample, states that it is 
chair rrmn the structure of the ovary of lards and mammals that it has 
a hise.wial or'j:anizalion. The first s<‘l ol' sex cmals whii’h eunstitutc 
the mcdnlla is morplmloeieally equivalent to the se.x eiaals of a testis, 
whcri'as tin* cortex is ilistiiictly peeuliai* to tin* ovary. Moreover, the 
medulla is potentially a testis as it lias In'en jmssihle to stimulate tiie 
first .sex cords to form .smiiiniferous tuhule.s. True hermaphrnilitisni. 
tluo’erore, oeeni's (ally in those animals that were destined to he female 
and is (sssontially a eondititm of ahnm-mal development of the primary 
puauui. 

'I’liis eone('i)1 ion is the nna-e apjilienhle to the conditions of .se.x re- 
versal eneonntered in luuiian heiims with reuard hotii to diaiinosis and 
therapy. The weielit of eliuieal eviilenee snppta‘ls the view that in man, 
as in the hifrher animals, true liermaplirodilisin occurs only in tho.se 
who are female in the irenetii! sense. 

Another indienlion tluit the human ovary is I>is(;xual in nature is the 
j'aet that t('stis hormone seems to he a eonstaul eonstituent of the urine 
of women. The erude urinary (‘xtraets of testis hormone, which when 
iu,ieet(Ml into eapons eause increase in the si/.e of the eomli, arc now 
called androgens. Various workers have found androgen in tlio urine 
of lunanal women in amounts a]>]>roximately eipial to those found in 
the urine of imm. 

In ca.se.s of virilism this snlxstance is ]>r('.sent in the urine in amounts 
ai)i)reeiii1)ly greater than found in tlie urine of men according to the 
studic.s of Buhlor; Siin])son, de Frt'mery and ]Min?beth ; and iMcCabey, 
Hansen, and Solowmy. 

The last named also studied the androgen content of tbc urine in two 
easels of hcrinapbroditisin, in both of wliieli the external genitalia siimi- 
latcd the male tyjie. In one case the body form was masculine, the 
breasts were flat, and hair growth was ])resen1 on llie face to a degree 
which necessitated frequent shaving. Assays of the urine for androgen 
showed it to he lu'escnt, in amounts greatly in excess of those found in 
men. Ojieration by Dr. Catherine !Maefarlane, at the Women’s Jlcdicnl 
College Ho.spital, sliowed the uterus to he small hut the tubes and ovaries 
appeared to he normal. Section of the cortex of one of the ovaries was 
reported iioi’mal ovarian tissue. 

In the other case the general body configuration was feminine, the 
breasts -were developed, and there Avas only scant groAvth of hair on 
some parts of the cheeks. Androgen was present in the nrine in amounts 
approximately cqnal to those found in normal men. 0])eration- by 
Dr. B. L. Biiason, at the Philadelphia General Hospital, disclosed an 
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undeveloiied uterus and an abnormal appearing gonad on one side wliich 
on inierosco]uc examination was identified as an ovotestis. 

These t wo eases are illustrations of the observation that female pseudo- 
hermophroditism may exhibit more marked stigmas of somatic mascu- 
linization of liotli fetal and adult origin than true or glandular her- 
maphroditism. 

From what has been said with regard to tbe equality of testis hor- 
mone. elimination in the urine of both normal women and normal men, 
it might appear that rudimentary remnants of primordial testis tissue 
in the ovary jiossess an endocrine function as potent as that of normal 
testes. However, the degree of utilization must be considered. The 
androgen found in the urine of normal women may represent the entire 
amount elaborated while that found in the urine of men may represent 
only the ])ortion of the total .secreted which was not utilized in the main- 
tenance of the male gonads and the accessory sex apparatus. 

The factor of utilization is probably also of significance in connection 
with the relatively slight masculinizing effects in the two affections of 
women associated with the presence of testis-like tissue, namely, the 
tubular form of arrhenoblastomas and glandular hermaphroditism. It 
is reasonable to sup]iose that the major portion of the elaborated hor- 
mone is utilized in the maintenance of these seminiferous tubular struc- 
tures. 

With regard to the occurrence of more marked signs of masculiniza- 
tion with both the cellular form of arrhenoblastomas and female pseudo- 
hermaphroditism certain questions arise: Are the abnormal sex ac- 
companiments of both due to endocrine activity of embryologically 
analogous cells of primary gonadal oidgin? Are such cellular structures 
present in the ovaries in cases of female pseudohermaphroditism and 
the common form of virilism ? 

That such tissue is present in the ovary in both these conditions ap- 
pears to be a reasonable supposition solely on the basis of the clinical 
features which have been discussed. Testis hormone investigations lend 
further support to this view, although the evidence with respect to 
these is incomplete because of the paucity of such studies from the 
standpoint of clinical investigation. 

The ])ossibility of the presence of testis-like tissue in the ovary is fre- 
quently mentioned in articles dealing with conditions of sex reversal 
in man, but such references have been with regard to the rete ovarii, 
which is analogous with the rete testis, a structure which has to do with 
neither spermatogenesis nor hormone secretion. The rete ovarii is a 
well-recognized embryologic structure but the usual teaching is that it 
disa])pears at birth although occasionally it persists until puberty. 

In the investigations of this problem carried out by Eainsay and 
McCahey, the rete ovarii was found in all the ovaries of noi'mal adult 
women which were examined and in association with it there were cells 
apparently similar to the interstitial cells of the testis. In an ovary 
from a case of virilism, a structure composed of cells in an arrangement 
strongly suggestive of rudimentary testicular tubules or gonadal medul- 
lary cords was found connected Avith the lateral portion of the rete. 
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close relationship which must he fulfilled between exposure and mid- 
period low temperature with its implied ovulation in order to ensure 
conception. Exposure has apparently little chance of prematurely 
rupturing the ovarian follicle,’ since this woman had exposures in sev- 
eral months on the day before the temperature rise began but preg- 
nancy did not ensue. She became pregnant, however, the first time she 
had an exposure on the day after the rise began. This would indicate 
that the mability of the sperm is less than twenty-four hours. 

In other women studied, repeated exposure just after the low tem- 
perature level failed to produce pregnancy ; this indicates a viability of 
the ovum of not -more than thirty-six hours. 

It will also be observed from this record that a subsequent full men- 
struation occurred after pregnancy had started and that conception 
took place fourteen days before the onset of the period. This particu- 
lar woman also menstruated once after a preceding pregnancy. 

The human fertile period is herein shoivn to vary from woman to 
woman and from cycle to cycle. It is necessary to study each woman’s 
variation in order to understand her particular variability. As a sim- 
ple method of determining the time of ovulation, the basal rectal tem- 
perature is offered, since it is a procedure which is easy to follow and 
since it bears a close relationship to the time of ovulation as shoivn by 
the above reported case records, 

SUMMARY 

1. In 35 cases herein reported conception occurred from the tenth to 
the twentieth days of the menstrual cycle regardless of cycle length. 

2. Basal body tem]ierature is a guide to the period of fertility as 
identified in these studies to occur not more than three days before or 
one day after the midperiod of the menstrual cycle, with a high inci- 
dence at the time of the last low temperature before the lutein phase 
begins. 

3. Breast tenderness of unusual severity occurs before the missed 
menstrual period, and the morning siclcness of pregnancy begins at the 
time of the next ovulation period after conception starts. 

4. The viability of both sperm and ovum is short, probably not ex- 
ceeding twenty-four hours. 

5. Intercourse does not cause follicle rupture. 

6. 0^^llation and menstruation may occur after conception begins. 

7. Studies of basal body temperature may be used as a guide or fore- • 
cast of unusual ovulations or to supplement other data in studying 
sterility. There is advantage in this type of study where menstrual 
physiology is obscure. 
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length. In no ivoman did pregnancy occur more than three days before 
or one day beyond the initial rise of temperature from the midperiod 
low level. After conception the temperature no longer undergoes a 
cyclic change except m those few women who menstruate or perhaps 
even ovulate after pregnancy starts. The temperature during preg- 
nancy remains high as in the last part of the menstrual cjmle and can 
be used as a sign of pregnancy before other methods of diagnosis are 
positive. From the records of these women we find it possible to diag- 
nose pregnane}^ also by a persistent tenderness of tlie breasts more pro- 
nounced than that usual in the premenstrual days. This exaggerated 



Pjp 5. — The temperature and exposun 
strual months preceding pregnancy to 
®^P°sure. and midperiod low temperature 
iiunlled in order to ensure conception. 
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records of one woman over fifteen nien- 
illustrate the close relationship between 
with its implied ovulation which must be 


tenderness always appears before the missed menstrual period. In one 
woman it occurred on the fifth day after exposure, a finding which 
suggests an occasional earlier date for implantation than the tenth day 
after fertilization as claimed by Hartman.®’ 

In every woman the morning nausea started at what bj’’ computation 
would be the date of the next ovulation after conception. Hence morn- 
ing siclmess of pregnancy may be related to a change in the oAuila- 
tion cycle. 

Fig. 5 represents the temperature and exposure records of one woman 
over fifteen menstrual months preceding pregnancy to illustrate the 




1006 


AMI3R.ICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


METHODS 

Estrogenic hormone determinations were done exactly as described in previous 
reports.3. 4 The urine was not extracted for "free” estrogenic hormone, however, 
until the sixth week of pregnancy. In all instances the estrogenic hormone U’as 
calculated as estrone in gamma excreted per day. 

Gonadotropic hormone determinations were done each week according to a con- 
centration method described by Freed and Hechter, s until the hormone characteristic 
of pregnancy first became evident. After pregnancy was established the whole and 
diluted urine was tested for its gonadotropin content. A mouse unit of the gonado- 
tropic hormone characteristic of pregnancy is the least amount of liormone necessary 
to produce at least one corpus luteum in at least one ovary of a nineteen to twenty- 
one-day-old female mouse 100 hours after injection. The amount excreted per day 
was calculated from the twenty-four-hour volume of urine. 

DISCUSSION 

As noted in the chart the first positive pregnancy reaction was ob- 
tained at the end of the second week of pregnancy, which date should 
have been the day of onset of the first missed menstrual period. The 
first demonstrable excess in the excretion of estrogenic hormone occurred 
at the end of the sixth week of pregnancjL The early appearance of the 
gonadotropic hormone characteristic of pregnancy as compared with the 
later appearance of increased amounts of estrogenic hormone is of im- 
portance in understanding why pregnancy tests which depend upon the 
detection of gonadotropic hormone are of greater value in early preg- 
nancy than those tests which depend upon the detection of increased 
excretion of estrogenic hormone. 

The peak of gonadotropic hormone excretion occurred at the end of 
the sixth week of pregnancy. The amount is in agreement with the re- 
ports of other investigators.®'® Although the patient experienced 
morning nausea, the latter did not seem to have a clear-cut association 
with the peak of gonadotropic hormone excretion.® This marked ex- 
cretion of gonadotropic hormone demonstrates the impossibility of mak- 
ing a diagnosis of hydatidiform mole and chorioepithelioma on the 
basis of quantitative hormone excretion during the first trimester. 

The fall of gonadotropic hormone excretion during the eighth and 
ninth Aveeks, folloAA^ed by a second rise, lias not been reported previously. 
Similar studies of habitual abortion may help to determine whether or 
not this phenomenon may be associated with a patient’s tendency to 
abort. 

The urine concentration procedure failed to reveal any of the gonad- 
otropic hormone in the urine later than the fifth daj’’ post partum. 

Five days before the patient aborted, the excretion of estrogenic 
hormone fell far below the expected gradually rising level Icnown to oc- 
cur in normal pregnancy. Could this have been Imown on the day of 
its occurrence, some form of hormone therapy might have prevented the 
termination of pregnancy. Chemical tests for estrogenic hormone which 
may be done quite rapidly are not, as yet, of definite value so early in 
pregnancy. 

With reference to the second point in the purpose of this report, 
namely Ihe confirmation of findings reported bj’’ Cohen and others,* the 
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EXCEETION OF HORMONES IN A CASE OF HABITUAL 

ABORTION’^ 

Allan Paljusr, M.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, University of 
California Medical School) 

T he purpose of this report is ttvofold; first to present the urinary 
estrogenic and gonadotropic hormone findings in a carefully fol- 
lowed case of abortion, and second, to confirm the findings of a report by 
Cohen and others,^ and Marrian- in which an association between the 
sudden excretion of free fat-soluble estrogenic iiormone and the onset 
of labor was demonstrated. 

The patient studied was a woman of 36 years, anxious to have a child 
but with the history of two spontaneous abortions at 1.5 and 5 months 
and one premature labor at 6.5 months in the order noted. The latter 
pregnancy terminated spontaneously Jan. 8, 1936. It was planned at 
that time that the patient should collect complete twenty-four-hour urine 
specimens regularly at weekly intervals during the ensuing year and 
bring them to the laboratory for the assay of estrogenic and gonado- 
tropic hormones. She was to avoid pregnancy for the first six months of 
this experiment. This plan was carefully followed. A daily record of 
intercourse and menstrual periods was kept. 

The intervals at which coitus occurred, the date of abortion, and the 
size of the fetus were such that the probable date of conception could 
be quite accurately calculated. Unfortunately for the patient the preg- 
nancy under investigation was multiple (twins) and an examination 
mthin a few hours after the earliest sjunptoms of abortion revealed a 
bulging amnion filling the vaginal vault. The patient promptly aborted 
twins and subsequently recovered after a stormy four-day febrile re- 
action. 


Supported 'by tbe Christine Breon Fund for Medical Hesearch. 
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sudden excretion of increased amounts of “free” fat-soluble estrogenic 
hormone preceded and accompanied parturition. Cohen fractionated 
the fat-soluble estrogenic hormone into estrone and estriol for purposes 
of chemical identification This procedure does not, at the present time, 
lend itself well to biologic means of testing. The “free” estrogenic hor- 
mone shown in the accompanying chart represents both estrone and 
estriol whose joint estrogenic activity is calculated as estrone. 

It should be stated that the small amounts of “free” hormone ex- 
creted from the seventh week until the week during which parturition 
occurred are probably of no significance. Although each specimen was 
extracted within twent 3 '--four hours of its collection, slight bacterial 
hydrol 3 ’’sis of “combined” hormone is knovui to occur in the urine upon 
standing at room temperature. The time factor is a constant one in tliis 
laboratory. 

The rather marked fall in urinary hormone excretion at the onset of 
labor is in keeping with a suggestion made in a previous report,^ namely 
that the uterus may be considered an excretory organ for estrogenic 
hormone. 

SUJDMAEY 

The quantitative hormone determinations and discussion pertaining 
to them in a ease of habitual abortion are presented. The relationship 
of estrogenic hormone excretion to parturition is demonstrated. 

CONCLUSIONS 

1. Parturition is accompanied by a sudden urinary excretion of “free” 
fat-soluble estrogenic hormone. 

2. The diagnosis of hydatidiform mole or chorionepithelioma cannot 
be made from the quantitative determination of gonadotropic hormone 
excretion in the urine during the first trimester. 
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The author feels that the first stage of labor begins not when uterine pains begin 
but during the last few weeks of pregnancy, with a slow and gradual formation of 
the lower uterine segment. Undivided control over the latter weeks of pregnancy and 
the succeeding labor would serve greatly to lessen complications. Quinine is recom- 
mended for prophylactic use where a uterine inertia is threatened in the first stage. 
He recommends Diihrsscn’s incisions or spinal anesthesia and manual dilatation for 
the slowly dilating cervix. 


F. L, Adair and .John A, Hauge.v. 
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Chart 1 . — Estrogenic Hormone: The columns represent the total excretion of 
estrogenic hormone per twenty-four hours on the days indicated. The solid portion 
of the column represents the “comhined" fat-insoluhle hormone, and the shaded 
portion of “free" fat-soluble hormone. Each is calculated as estrone. Gonadotropic 
Hormone: The columns represent the total excretion of the gonadotropic character- 
istic of pregnancy per twenty-four hours on the days indicated. In eveiw instance 
the assay was done on a portion of the same twenty-four-hour urine specimen used 
for estrogenic hormone determination. A mouse unit is the least amount of 
hormone necessary to produce at least one corpus luteum in at least one ovary of a 
nineteen to twenty-one-day-old female mouse 100 hours after injection. The amount 
excreted per day was calculated from the twenty-four-hour volume of urine. 
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Incidence. — Compared witli other varieties of complication of gonorrhea in the 
female, rupture of a pyosalpinx is rather infrequent. Norrisis states, “Rupture or 
perforation of an adherent pyosalpinx into the rectum is not infrequent and into 
the bladder or upper intestine is more rare. Rupture into the peritoneal cavity 
seldom occurs.” Curtis^ in his recent text, states, “The danger of tubal rupture 
comparable with rupture of the diseased appendix, is sometimes emphasized to 
patients as a reason for surgical intervention. The possibility of this complication 
is remote. I believe it has not occurred in any of our patients.” Yet from the 
two cases seen by us in a two-year period, and a statistical survey of the literature, 
it would appear to be a not infrequent occurrence and one certainly to be kept in 
mind, for upon its early recognition depends a good prognosis. 

Lenormand and Kaufmanis state that of 560 patients with all types of salpingitis 
operated upon, there were 5 in which rupture of the tube was noted, giving an 
incidence of approximately 1 per cent. But, of the patients with generalized 
peritonitis operated upon duo to all causes, five were caused by ruptured pyosalpinx, 
giving an incidence of 8 per cent. Similarly, Bauerz in the Scandinavian literature 
reported 138 cases of generalized peritonitis, 115 of which were due to appendicitis, 
13 to ruptured ulcer, and 10 to perforation of the pyosalpinx, giving again an 
approximate incidence of 8 per cent to all cases of generalized peritonitis. 

ETIOLOGY 

Immediate Cause for Rupture . — In the majority of cases, there is 
no assignable cause for rupture, i.e., it occurs spontaneously, as in the 
two cases to he reported. Of the 102 eases gathered by Petrolf^® 56 
cases occurred spontaneously. In these cases, it is the increasing disten- 
tion of the pus tube by the acute inflammation with secondary ulceration 
of the wall of the tube which is the predisposing factor which leads to 
the perforation. 

In a minority of cases, some form of direct or indirect trauma is immediately 
responsible for tlie perforation. Among these direct acts of violence may be a kick 
or blow on the vulva, perineum or lower abdomen, or ill-advised or too vigorous 
bimanual examination (Leguev,!^ Martinis) or violent coitus or trauma incident to a 
curettage which is subsequently diagnosed as a puerperal infection. Among the 
indirect causes of trauma responsible for the rupture, may be mentioned the pregnant 
uterus, which as it enlarges, pulls up and thins out an adherent inflammatory tube, 
or labor itself, with its incident muscular efforts (Tait^s). Other indirect exciting 
causes are straining, lifting, or the use of violent purgatives (Janewayi®) or 
transportation to a hospital (Manni"). 

Age. — The age period during which the condition was found to occur most fre- 
quently is tliat period when active pelvic infection is most common, namely, between 
the ages of twenty and forty years. In Petroff's 102 cases, 66 per cent occurred 
in this age group, with extremes of sixteen and fifty-four years. 

Size, Location, Duration of Pyosalpinx and Point of Perforation. — No rule can be 
made as to the size the pyosalpinx must attain before it is likely to rupture. In 
many of the reported cases, they have been small, and in others the pyosalpinx at- 
tained a large size. Nor are there sufficient data in many of the reports to determine 
the duration of the pyosalpinx and the number of attacks that have occurred prior to 
rupture. It is true that recent acute exacerbations of the chronic pelvic disease 
undoubtedly predispose to rupture by bringing about an increasing distention and 
ulceration of the pus tube. 

Interestingly enough, rupture occurs somewhat more frequently on the right side 
than on the left, althougli in all case.s, the opposite tube is also diseased. Brickners 
states that rupture occurred 33 times in the right tube and 23 times in the left, 
and Petroff gives 54 cases as occurring on the right side and 42 on the left. The 
perforation occurs most frequently in the ampullary end of the tube and the size of 
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G eneralized peritonitis seeondaiy to chronic pelwc inflammatory 
disease may occur by one of two methods : The purulent material 
may be expressed from the patent flmbriated ostium of the tube and then 
spread over the general peritoneal cavity, or the material may he sud- 
denly discharged by rupture of a pjmsalpinx. It is the latter condition 
which forms the basis of this paper. Here the infection starts as an 
endosalpingitis, usually caused by the gonococcus. The tube then be- 
comes sealed off at both ends and undergoes increasing distention until 
it becomes a ej'-stie mass containing pus. The pyosalpinx may then burst 
either spoutaneouslj'' or as a result of some slight, indirect trauma, liberat- 
ing its purulent material into the general peritoneal cavity. 

The purpose of this paper is to emphasize the clinical syndrome 
associated with this condition, and to offer suggestions for its treat- 
ment, based on a survej'- of the cases previously reported. 

HISTORY 

Gendrinio in 1833, was tlie first to observe that rupture of a pyosalpinx may 
give rise to a generalized peritonitis. In tins case, reported in 1844, the pyosalpinx 
was probably not of gonorrlieal origin, but rather secondary to a septic abortion which 
preceded the perforation. Later, in 1861, M. Chipaultc presented a case before the So- 
ciete Anatomie de Pjiris; here the pyosalpinx was probably caused by an advanced 
carcinoma of the cervix which the patient presented, and not by a gonorrheal infec- 
tion. The following year before this same society, Almagnoi presented the autopsy 
findings of a case of generalized peritonitis secondary to rupture of an enormously 
distended pus tube. This case too, was probably of postabortal, rather than gonor- 
rheal origin. Lawson Tait^z in 1889, described a case seen twenty years previously, 
of ruptured pyosalpinx, which he attributed to the repeated use of mechanical 
pessaries. 

The first case of gonorrheal pyosalpinx to be reported was that of Lawson Tait.23 
This was not, however, a spontaneous rupture but occurred during the course of 
labor. The patient was thought to have “puerperal fever” until autopsy disclosed 
her death to be due to rupture of a gonorrheal pyosalpinx, occurring during labor. 
The first reported case of gonorrlieal pyosalpinx rupturing spontaneously should be 
attributed to Bernutz,24 who read his paper before the Societe Anatomique, on 
Jan. 16, 1880. During the same year, Janewayi 2 in this country, reported a similar 
case discovered at autopsy. In 1913, Norrisi'’ summarized the literature to that 
time and brought the total reported cases to 97. Subsequently, infrequent reports 
of tliis condition have appeared in the American literature. Petroffso in 1932 col- 
lected 102 cases from the French literature. In 1935, Soimarusi reported five cases 
seen in a short time. In Germany, Lubkeic reported 34 cases seen at the Eppendorf 
clinic between 1900 and 1934. The sum total of these cases in the literature brings 
the total to approximately 238. This figure probably grossly underestimates the 
exact frequency of this condition. There are perhaps a considerable number of cases 
not recognized clinically, or recognized, but not reported. 

1009 
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A number of cases of ruptured pyosalpinx have been mistaken for ruptured 
appendicitis with generalized peritonitis, but the liistory in the latter, before 
perforation is very important. Fortunately the treatment of all of these cases for 
which rupture is likely to be mistaken, is the same, namely operation. 

TREATMENT 

The treatment of eases of ruptured pyosalpinx as seen from a study 
of the cases in the literature is primarily surgical. All cases of rup- 
tured pyosalpinx, or those suspected as such, .should be .subjected to 
immediate operation. There is no single case on record of survival with- 
out operation. Of the 91 eases collected by Brickner'^ in 1912, 36 
patients were not operated upon and all died. 

As to the nature of operation to be performed, it appears from Table 
I that salpingeetomj’- is the procedure of ehoice, for it is associated with 
the lowest mortality. 


Table I. Operatia'e Procedures axd Results 


nature of operation 

NUMBER CASES 

DIED 

MORTALITY 
PER CENT 

1. Drainage Alone: 

Petroff2o 

9 

6 

06 , 

Soimarusi 

5 

3 

GO 

2. Unilateral or 

Bilateral Salpingectomy: 

Petroff2o 

4G 

10 

21 

Soimaru2i 

28 

3 

11 

Duvalo 

12 

1 

9 

3. Subtotal or Total 
Hysterectomy : 

Petrofl;20 

30 

7 

23 

Soimaru2i 

11 

4 

36 


Bilateral salpingectomy with removal of all of the diseased tissue, ap- 
pears to be a safer procedure than a unilateral salpingectomy alone, 
for it is associated with a lower mortality rate. (Petroff,2“ 11.8 per 
cent against 27.5 per cent.) Adequate drainage from the pelvis should 
be instituted bj’' Mikulicz’ drain or rubber tube drain. It is only with 
such treatment that these patients having a ruptured pj'osalpinx may 
be saved. 

PROGNOSES 

Fi’om a review of the eases previously reported in the literature, it is 
interesting to note that tlie general mortality in all cases of ruptured 
pyosalpinx has gradually and progressively declined. This is well 
illustrated in Table II Avhich shows the original mortality of 50 to 60 
per cent to have declined to approximately 20 per cent in the course of 
the last twenty-live years. 

The prognosis in any giv^n ea.se depends on a variety of factors. It 
is generally agreed by all authors that one of the most important factors 
is tlie time at which surgical treatment is instituted. There is not a 
single ease on record of recovery without surgical intervention, and most 
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the perforation, may be from a few millimeters to several centimeters in diameter. 

Organism . — ^In practically all cases of chronic pelvic disease, it is the gonococcus 
which is the primary offending organism. Subsequently, however, in its develop- 
ment, the pyosalpinx becomes secondarily infected with other organisms. The 
actual causal relationsliip of the gonococcus to the pyosalpinx has been difhcult to 
demonstrate because of the overwhelming growdh of these secondary invaders, because 
of the death of the gonococcus when the tube becomes sealed off at both ends, or 
perhaps because of the difficulty in culturing this organism. It is the secondary 
invasion of the pyosalpinx by other pathogenic organisms, that makes perforation so 
frequently fatal. 

Brickners in a study of 91 cases, found 11 cases of perforated pyosalpinx to be 
of gonorrheal origin. Petroff foimd that of 17 cases examined bacteriologically 
after perforation, the Streptococcus hemolyticus and the colon bacillus were most 
common and that the gonococcus was present in only one case. Of Lubke’sio 34 
cases, the gonococcus was demonstrated in two cases. 

syjMptoms and diagnosis 

The symptoms vary widely, but for the most part, there is a definite clinical 
syndrome associated with ruptured pyosalpinx that can be diagnosed without 
difficulty. The onset is usually very abrupt and violent and the symptoms progress 
very rapidly, starting with a sudden sharp pain in the lower abdomen most marked 
over the site of the lesion, followed by the rapid development of a diffuse peritonitis 
with more or less marked collapse, a symptom complex, not unlike that of a 
ruptured ectopic pregnancy. Frequently, there are nausea and vomiting, associated 
with pallor and profuse perspiration. The patient complains of being chilly, and 
the extremities are cold. The temperature is normal or subnormal for a few hours 
with a coexisting rapid pulse. This disproportion between the temperature and the 
pulse rate in the early stage, is a suggestive sign. The temperature soon rises 
and other evidences of peritonitis rapidly become manifest. The abdomen shows at 
first, generalized marked rigidity, and later, abdominal distention. There is a 
definite leucocytosis of 12,000 to 20,000 wliite blood cells, and an elevated erythrocyte 
sedimentation rate. 

The diagnosis, if one bears in mind the clinical picture, is not at all difficult, 
especially if one had examined the patient before rupture and knows the condition 
of the adnexa, their size, shape, and consistency. The history of the case, especially 
if there had been a previous gonorrheal infection and prolonged sterility, a careful ab- 
dominal and pelvic examination with special emphasis on signs of chronic gonorrhea, 
the disproportion between the temperature and pulse at the start with a subsequent 
mounting temperature, and signs of general peritonitis, together with a leucociffosis 
and an elevated erjdhrocyte sedimentation rate, should aid one in arriving at a 
correct diagnosis. 

This condition may be confused with simple acute exacerbation of a chronic 
pelvic disease, torsion or rupture of an ovarian cyst, ruptured tubal pregnancy, 
and ruptured appendix. Rupture of a pyosalpinx may be distinguished from an 
acute exacerbation of a chronic salpingitis by the greater severity of its symptoms, 
the diffuse character of the infection, with the signs of collapse, and an increased 
sedimentation rate. Curiously enough, \vith an overwhelming infection in the form 
of a generalized peritonitis associated with the ruptured pyosalpinx, the sedimenta- 
tion rate appears to be slower than in localized simple acute salpingitis. 

The clinical picture of torsion or rupture of an ovarian cyst is very similar to 
that of a ruptured pj'osalpinx. This, however, it should be easj^ to differentiate 
by a careful liistory and pelvic examination, noting the presence or absence of 
gonorrhea in the lower genital tract. 

A ruptured tubal pregnancy offers difficult problems in differential diagnosis. In 
this condition however, one does not often find evidence of chronic pelvic inflam- 
matory disease, hyperpyrexia, or marked abdominal ripditj', but does find evidence of 
an internal abdominal hemorrhage and secondary signs of early pregnancy. 
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A JIIJIICAX .TOI’IIN'AI, fir OUSTirnUf'S AXl> 


In the tnajorily oi' KjinoiintrnH studied, Iho.sf* sli-tiflurrs wore silimted in 
tho liilus of tin; nvary in liie laloral half and soniotinif.s' <-xf<*ndin" into 
llu' adjiK'ont rnrsftvaritini. 

As (lu*. locaticin of this tissuo was nstially fiiiind to he such that cx- 
tii’pation appears to iii; fcasiUh*. liu> snotrestion sct-ins warranted that 
lurtluT study ntay show that henencia! rcsult.s may lie fihtaiiicd in casc.s 
oi hoth it’inah- pseudohcrmaphrorlit ism ami the- (>oji)H)or) form fif virilism 
hy surijical removjil of flu* lateral pfirtiftii of the ovaries includin': the 
hilus atid adjacent jifirtifiiis of tho im-s<ivarium. 

With rc"artl to tlnisi* »mses of virili.sm •Icjicndent npitn tumors of the 
.•nircnal or llm anterior pituitary, if is not ch-ai- whether the maseulitiiz- 
inir effects are primary or secondary, Xcither ftf these jilatid.s are laiown 
to .secrete a s«*\ hornnme, hut in thf> ease of tiie anterior jiituitary. a 
si'X-stimnlatini: funetion is well estahlished, Brtiin.s .Slot has recently 
r(‘povted a ease of ttnnor of th<' left adrenal .'i.ssoeiated with virilism. 
A hirtre amotint of andrii^en wa.s fotiml iti tiio urine, hut nssay.s of the 
tumor afl(-r n'limval faihsl to .shtiw the ju-e.senee of (dther sex liormoiie. 

The sn' 4 :i:eslioti is nuuh* that thosf* wlui havi' the oiijitirlunily to study 
such easi's at autopsy exanum* llic ov.arics with referenei! to the cellular 
strueinres around the rele ovarii, 

co.vn.fsro.vs 

1. 3(, is su':i:es{ed that, in ea.ses of tiie eoniinon form of virili.sm and 
eases of female jrsendoherinaphroditi.sm. study of tin' ovaries for the 
presence and location of primordial testis tissue he nuidc with the view 
of determinin'^ the po.ssilde advantap:e of removiin: this tissue hy sur^deal 
means. 

2. The su'jgf'.sl ion is niad(' lliat wlien eases of virilism associated with 
tumor.s of the adrenal or anterior pilnitary come to a\itojisy that ex- 
amination of the indicated ])ortions of the ovaries bo made part of the 
routine investigation in order to ascertain the relation of tho.se cells 
to the ])i’imary growth.s. 
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DISCUSSION- ON PAPERS BY E.tlMSAY AND McCAHEY, AND BY McCAHEY 

AND RAMSAY 

DR. DAA^ID M. DAVIS. — There is so little about the gonads vliicli can be 
proved from their histologic appearance. IVe hear, for example, about ovarian inter- 
stitial cells. These apparently arise from the cells of the theca and are therefore 
entirely dilTerent from the interstitial cells in the male. They are sometimes present 
in small numbers in the adult, hut there is no way in which their function can he 
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Table II. Mortality Statistics 


AUTHOR 

YEAR 

CASES 

NUMBER 
DIED , 

MORTALITY 
PER CENT 

Bonneys 

1909 

45 

22 

48 

Bovee* 

1910 

56 

32 

57 

Bricknei’S 

1912 

91 

56 

61 

Lamourouxis 

1912 

27 

9 

33 

Lubkei® 

1924 

34 • 

14 ■ 

41 - - , 

Duval^ 

1929 

14 

1 

7 

Petroff2o 

1932 

102 

28 

27 

Soimaru2i 

1935 

5 

1 

20 


patients operated upon after forty-eiglit hours from the onset of the 
acute sjTnptoins, die. Tlie duration of survival witliout operation may 
be anyivhere from a few hours to three and one-half months, with an 
average of fifty-nine hours. 

The percentage mortality in all cases of ruptured pjmsalpinx varies directly 
with the lengtli of time before surgical intervention. In Brickner’s^ series of those 
operated upon within twelve hours, 10 per cent died, and 90 per cent recovered. 
Similarly, in Liibke’s series, the percentage mortality was 27 per cent in those 
operated upon within the first twelve hours. Huetn gives 10 per cent mortality 
and Petroff20 gives 18 per cent mortality, 'with a corrected mortality of 11.8 per 
cent within this twelve-hour period. Tlie mortality, liowever, in the operative cases 
rises rapidly with each hour elapsing, as shown by Petroffzo in Table III. 


Table III, Mortality According to Time of Operation (After Petroffso) 


HOUR OF SURGICAL 
•INTERVENTION 

NO. 

CASES 

NO. 

RECOVERIES 

NO. 

DIED 

MORTALITY 

PER CENT 

Before 12 hours 

34 

28 

6 


Between 12 and 24 hours 

20 

15 

5 


Between 24 and 48 hours 

9 

6 

3 


After 48 hours 

11 

3 

8 



The only reason for Duval’s excellent results (Table II) is the fact 
that those who survived were operated upon from six to forty hours 
after perforation, and the one patient that died had the perforation 
eight days prior to operation. 

Another important factor upon which the prognosis depends is the 
type of surgical procedure instituted. The operation which is rapid 
and carried out with a minimum of trauma and manipulation and yet 
removes the entire pathology, is the procedure of choice. And this has 
been found, by all authors, to be a luiilateral or bilateral salpingectomy 
nuth drainage. If other procedures are instituted at the time of opera- 
tion, the mortality is much higher. 

The character of the predominating organism is only of secondaiy 
prognostic importance. Generally, the streptococcus and the colon 
bacillus are most virulent and the cases in which the pus is sterile, or 
contains the gonococcus or staphylococcus, have a better prognosis. Of 
11 patients operated upon within twenty-four hours, and in Avhich the 
pathogenic organism was Iuioato, in Petrofif’s series,^® all, except one, 
lived regardless of the character of the organism (and there were four 
wliich showed streptococci, others nith colon bacilli, and colon bacilli 
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plus staphylococci and gonococci). In the patient who died, a strepto- 
coccus was recovered, but the patient died of postoperative hemor- 
rhage following a second operation. On the other hand, of those patients 
operated upon after twenty-four hours, one patient who was infected 
with the colon bacillus lived and 5 others died. Of the latter there were 
3 cases which showed streptococci, 1 enterococci, and 1 in which the 
organism was not identified. Of course, those cases in which the pus was 
sterile (1 case, and 5 cases in Liibke’s series) survived, regardless of 
the time of operation. 

It appears therefore, that for the most part, the prognosis depends up- 
on, (1) the general state of the patient, (2) the time of surgical inter- 
vention, (3) the nature of the operation instituted, and (4) to a lesser 
extent, the bacteria present at the time of perforation. 

REPORT OF CASES 

The following is a report of the 2 cases observed in two successive 
years at Cumberland Hospital. 

Case 1. — History. — E. R., a 35-year-ol(l white female, was admitted April 4, 1934 
with the history of an onset of generalized cramplike pains associated with con- 
stipation, ten days prior to admission. For five days prior to admission, the patient 
had persistent vomiting associated with the abdominal pains. The day before ad- 
mission she had had a bowel movement following an enema. Her menstrual history 
had always been regular; the last regular period started on March 22, 1934, and 
lasted one week as usual. She had again begun to bleed, however, five days prior to 
admission; this period came two weeks too early and was associated with a more 
profuse flow. Her past history revealed she had been married sixteen years, but had 
never been pregnant. 

Examination . — On admission, the patient was anxious, in severe shock, and had 
cyanosis of the lips and nail beds. Her skin was cold and clammy, the pulse feeble, 
and her blood pressure unobtainable. The abdomen was markedly rigid in both 
lower quadrants with severe tenderness, especially in the left lower quadrant. 
Vaginal examination showed the cervix to be normal; the uterus was retroverted. 
There was tenderness in the right fornix and a tender mass was found obliterating 
the left fornix. The cervix was not tender to motion. Rectal examination disclosed 
a tender mass in the posterior cul-de-sac. 

Laboratory Data . — There was a leucoeytosis of 18,000 white blood cells, with the 
pob-morphonuclear leucocytes 92 per cent. The sedimentation rate was 18 mm. in 
sixty minutes (normal, over two hours). The urine had numerous casts, epithelial 
cells, and white blood cells, albumin 2-plus, acetone 1-plus. Blood chemistry revealed 
urea nitrogen of 54.4 mg. per cent. Temperature on admission was 104° F. and 
subsequently rose to 10G° and 107° F. 

Course . — The patient remained in extreme shock in spite of active treatment 
with stimulants and parenteral fluids. She continued to vomit, and died ten hours 
after admission. 

Autopsy Findings . — Autopsy revealed an acute diffuse suppurative peritonitis 
with a cul-de-sac abscess. Tliere was an acute suppurative left salpingo-oophoritis 
with perforation, with an acute suppurative right salpingitis. The lungs revealed 
an interstitial pneumonia and atelectasis in both lower lobes. 

Comment . — It is interesting to note that tins woman gave a history of sterility 
of sixteen years duration. She probably sustained her gonorrheal infection verj’ 
earlj' in married life, following which she became sterile. She then harbored the 
chronic salpingitis until tliis acute exacerbation with perforation which ended in 
diffuse peritonitis and death. Tlie liistory of obstinate constipation is interest- 
ing, and it was not infrequently mot with, in the cases presented in the literature. 
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The purgation in an attempt to overcome the constipation Tvas the final precipitating 
factor in bringing about increased congestion, engorgement, and finally perforation. 
The shock seen in this case was profound and is typical of the condition. The 
hj'perpyrexia was preagonal though at the time of perforation, the temperature is 
usually normal or subnormal. The elevated urea nitrogen was probably of extra- 
renal origin resulting from dehydration secondary to the persistent vomiting of 
five days duration. Her condition on admission, which was ten days after the onset 
of the fulminating peritonitis, precluded any possible surgical intervention, and 
she died shortly afterwards. 


Case 2 . — First Admission: History. — ^M. T, was first admitted on May 11, 1934 
with a history of onset of sharp pain in the right low'er quadrant, eleven days prior 
to admission, spreading gradually over the entire abdomen and associated with chills 
and fever. Her menstrual history was normal. She gave a history of vaginal 
discharge and dysuria of several years duration. One year prior to admission, a 
routine Wassermann was found to be positive and the patient was given six intra- 
muscular injections. 


Course . — The patient was placed on a course of Elliott treatments following which 
the pain and tenderness gradually subsided and she was discharged on May 24, 
1934, witli residual though no longer tender masses in both f ornices. Her sedimenta- 
tion rate was still rapid (18 mm. in fifteen minutes). 

The patient was readmitted on Oct. 19, 1936, in a comatose condition with a 
history of having had abdominal pains with high fever, and persistent vomiting 
for four days prior to admission. According to the liistory obtained from her hus- 
band, she had become comatose and weak on the morning of admission. 

Examination . — Physical examination at this time showed the patient to be in 
coma and shock with her extremities cold, though not perspiring. Her pupils were 
small and did not react to light. Blood pressure was 80/60, pulse 120 per minute, 
feeble and easily compressible. Heart sounds at the apex were poor. Examination 
of the abdomen was unreliable because of the patient’s poor reaction to stimuli. 
There was rectus rigidity on the right side and lower abdomen, with questionable 
rebound tenderness. Vaginal examination disclosed the presence of sausage-shaped 
freely movable masses in the right fornix. On the left side there wms a hard ir- 
regular mass of indefinable outline, which was apparently continuous with a mass 
in the anterior vaginal wall. 

Laboratory Data and Course . — There was a leucocytosis of 13,200 white blood 
cells, with 86 per cent polymorphonuclear leucocytes. The sedimentation time, done 
by the same method as on previous admission, w'as now one hour. Hrine showed 
2-plus albumin. Soutine blood chemistry revealed the sugar to be present in a con- 
centration of 26 mg, per cent, and urea nitrogen 76.9 mg. per cent. The patient 
was given 50 c.c. of 50 per cent glucose intravenously, and five minutes later was 
sitting up in bed giving a fairly intelligent history. Her blood sugar at this time 
was 50 mg. per cent. She remained conscious but in a state of shock with blood 
pressure ranging between 70 and 90 mm. mercury systolic and 30 to 60 diastolic, 
and rapid pulse, in spite of continued administration of parenteral saline and 
glucose. On the third day after admission, the patient’s condition improved and 
she appeared to be recovering from shock, but on the following day she presented 
signs of pneumonia in both lower lobes, and she died on the sixth day after her 
admission, with a terminal temperature of 106° E. 


^ Autopsy Findings . — ^Autopsy revealed a generalized peritonitis secondary to a 
bilateral salpingitis with perforation of a right pyosalpinx. The pancreas was 
sclerotic and contained an adenoma of the islands of Langerhans. Lungs showed 
a terminal bronchopneumonia. 


Comment . — This case is interesting in that the patient was treated at the hospita 
for an acute salpingitis, two years prior to the time of her perforation, and wai 
discharged '‘improved” only to return with this fatal complication. The clinics 
picture of the second admission for- the perforated pyosalpinx was both obscurei 
and complicated by the presence of the adenoma of the pancreas, giving rise to th 
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Iiyper-insulinism, hypoglycemia and its incident coma. The hj^^oglycemia reacted 
spectacularly to the administration of glucose intravenously, but the shock, incident 
to the abdominal calamitj’-, persisted for two days. This ultimately was com- 
plicated by a terminal bronchopneumonia and the patient died ten days after the on- 
set of the acute sjmiptoms. In this second case, the diagnosis of peritonitis secondary' 
to ruptured pyosalpinx was entertained, but tlie additional findings of hypoglycemia 
with its immediate, improvement upon the administration of glucose, followed by the 
signs of pulmonary involvement complicated the picture and made surgical inter- 
vention inadvisable. It was not until after the autopsy that the entire clinical 
picture was understood. 

DISCUSSION 

These two cases present the classical syndrome of generalized peri- 
tonitis secondary to spontaneous rupture of a pyosalpinx. There is a 
history of a sudden abdominal ealamitj’- starting as a sliarp abdominal 
pain associated with persistent vomiting. On admission to the hos- 
pital, signs of severe shock, with evidences of an “acute abdomen” 
are found. Botli patients present marked abdominal rigidity, tender- 
ness, and rebound tenderness. In addition, vaginal examination reveals 
evidence of an old pelvic infection. There are a leucocydosis and an 
increased sedimentation rate in both cases, as well as a preterminal 
rise in temperature. 

SUMMARY 

1. The history of generalized peritonitis secondary to ruptured pyo- 
salpinx is briefly reviewed. 

2. Although not a common complication of gonorrhea in the female, 
rupture of a pyosalpinx accounts for 8 per cent of all cases of general- 
ized peritonitis. 

3. In the majority of cases of spontaneous rupture of a pyrnsalpinx, 
there is no assignable cause for the perforation. Thei’e is no strict 
correlation between perforation and the number of acute attacks of 
salpingitis or the size of the pyosalpinx. 

4. The diagnostic features consist of a sudden onset of a diffuse and 
rapidly spreading peritonitis associated with a state of circulatory col- 
lapse, followed by a rapidly rising temperature, a leucocytosis and an 
elevated erythrocyte sedimentation rate. 

5. The treatment of choice of this condition is a bilateral salpingec- 
tomy followed by the insertion of a Mickuliez’ or tube drain into the 
pelvis. 

6. The prognosis depends upon the general state of the patient, the 
time of sui-gieal intervention, the nature of the operation instituted, and 
to a lesser extent, the bacteria, present at the time of perforation. 

7. Two cases of generalized peritonitis secondary to spontaneous iTip- 
ture of a pyosalpinx are here pre.sented and discussed. 
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TUBERCULOSIS OP -THE CERVIX 

With Report op a So-Called Primary Case 

Charles Su]mjiers Stevenson, M.D., Baltimore, Md. 

(From the Department of Gynecology of the Johns HopTcins Hospital and 

Medical School) 

T he purpose of this paper is to report 18 eases of tuberculous cer- 
vicitis, one of whicli is definitely primary in the genital tract, and 
apparently the only active lesion in the patient. Tuberculosis of the 
cervix is very rare and is of interest because it clinically may resemble 
carcinoma of the cervix, and, if secondary to other genital or extra- 
genital tuberculosis, announces the presence of the infection. If it is 
the only tuberculous lesion in the genital tract it may indicate tuber- 
culous epididymitis in the marital partner. 

In 1919 Moore33 stated that there avere probably not more than 20 undoubted 
cases of primary tuberculous cervicitis, and in the tabular summary of Counseller 
and Collinsai in 1935 this number was reduced to 11. Further study on two of these 
has shown them to be secondary and thus only 9 true cases remain. The reason for 
the decrease in number of cases is the increasing exactness of definition accorded the 
term “primary.” In some instances the infection is the first or only tuberculosis 
in the genital tract, and many authors have reported primary cases on this basis. 
The most recent winters interpret the term as meaning the primary lesion in the 
patient, wliich allows its etiology to be exogenous only. Tliis is as it sliould bey 
for the term ‘ ‘ primary, ’ ’ when nsed in connection with tuberculosis, should refer 
only to the classical early or primary lesion occurring in the lung. Thus an old 
inactive pulmonary scar must count as the primary lesion, even thougli the cervix 
contains the only active focus of tuberculous infection. Since a large percentage of 
our population is early infected with pulmonary tuberculosis, the occurrence of a 
true primary tuberculous cervicitis is an improbability. The author wishes to 
report his case as one of tuberculosis of the cervix, with tliis being the only focus 
of this infection in the genital tract. 

The history of tuberculosis of the cervix can be traced through the papers of 
Reynaud,30 who reported the first case in 1831, Boivin and Duges,s Geil ,20 Virchow,4s 
Rigal,40 Cohnheim , 10 and Babes.i More recently the ‘ literature on this disease has 
been summarized by Beyca,"t irurphy,34 Moore,33 Greenberg, 2 i Counseller and 
Collins,ii and, in 1930, by Finlaj'son.io 
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111 the Department of Pathology of the Johns Hopkins Hospital and 
Medical School, 0.9 per cent of all autopsies on women have shown 
genital tuberculosis. 

From the literature we find that from 5 (49) to 12 per cent (31) of the women 
dying of tuberculosis have involvement of the genital tract. The cervix is said to 
be involved in from 3.5 (22) to 8 per cent (47) of the cases of genital tract tubercu- 
losis. Because of the almost universal practice of supracervical hysterectomy in 
pelvic inflammatory disease Jameson (of Saranac) feels that these figures on the 
frequency of occurrence of tuberculous cervicitis are probably too low. There have 
been 18 recognized cases of tuberculosis of the cervix in the Gynecological Pathology 
Laboratory of the Johns Hopkins Hospital, one of which is, as far as we can 
determine, the sole lesion in the genital tract. These have been found in the '307 
cases of genital tract tuberculosis in our laboratory, thus establishing an incidence 
of 6 per cent for cervical involvement in this genital tract disease. In Greenberg’s 
paper from our laboratoryzi two eases which were reported as apparent "primary” 
tuberculosis of the cervix liave since been found, through further study, to be 
secondary to upper genital tract tuberculosis. 

Pinlaysonio reviewed the work on experimental implantation of tubercle bacilli 
in the lower genital tract of animals and concluded that the cervix does not usually 
become infected unless there is trauma or previous inflammation with erosion. As 
the result of vaginal inoculations in sensitized guinea pigs, Jameson^T has con- 
cluded (1) that a break in the mucosa is not necessary for infection, (2) that the 
bacilli probably penetrate it through the interstices of the epithelial cells, (3) 
that they then establish themselves in the submucosa and spread through it by 
lymphatic extension, and (4) later ulcerate back through the epithelium into the 
vaginal cavity. 

Cohnheimio suggested coitus with a male with genital tuberculosis as a cause of 
primary genital tract tuberculosis in the female, but tubercle bacilli have apparently 
never been demonstrated in the semen of living human beings. There has been no 
undoubted so-called "primary” cervical tuberculous infection reported in a virgin, 
all definite ones having occurred in married parous women or in those given to 
sexual excesses. Finlayson, Chaton, and Bender have described cases where the 
infection arose shortly after parturition. Finlayson reports four cases in which 
tuberculosis of the vulva or vagina occurred simultaneously with cervical tubercu- 
losis, and he believes that the cervix was the primary site in one of them. Jameson^s 
states that upper genital tract tuberculous infections generally are descending ones 
and very rarely extend below the internal os, while lower tract infections are ascend- 
ing and practically never extend above it. 

In computing the averages from many figures in the literature one 
finds that about 95 per cent of the cases of tuberculosis of the cervix 
are secondary to active tuberculosis elsewhere in the body, and that 
approximately 85 per cent of cervical tuberculosis is secondary to 
upper genital tract infection. Thus about 10 per cent of the cases of 
this cerweal infection are secondary to tuberculosis of the gastro- 
intestinal, pulmonary, or skeletal systems, the bacilli being presumably 
blood-borne from these foci to the ceiwix. We also find that the Fal- 
lopian tubes are infected in about 90 per cent of all genital tract tuber- 
culosis, the endometrium in about 75 per cent, the ovaries (usually on 
the surface) in 30 per cent, the cervix in 5 to 6 per cent, and the 
vagina and vulva in 0.5 per cent. 

The pathologic process in the cervix may be superficial, but more 
often it is deep, and it spreads along the course of the blood vessels 
apparently by way of the lymphatics (see Figs. 1 to 4). The cervical 
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glands show hyperplasia and hypersecretion, and are rarely engulfed 
by the process. Spread from the cervix is said to be by direct ex- 
tension,^” the vaginal fornices being first affected, the endometrium 
next, and shortly thereafter the broad ligaments. The spread from 
the cervix seems to be slow, and in the author ^s “primarj'^” case it 
had not taken place six months after the apparent onset of symptoms. 
There is no evidence Avhich conclusively shows that remote metas- 
tasis ever takes place from cervical tuberculosis. The process in the 
cervix takes four general forms. The papillary or vegetative and the 
vlcerative types are the two most commonly seen, and derive their names 
from the gross appearance of the cervix. The interstitial type is more 
rare and the infection is deep-seated from the first, apparently being 
blood-borne from a bodily focus. The endocervical or catarrhal type 
is the earliest form and can be diagnosed only by biopsy as the cervix 
may show only slight peri-oral erosion or eversion. 

Cervical tuberculosis is most frequently mistaken for carcinoma. 
This fact may account for some of the so-called cancer cures following 
amputation of the cervix where there was a vegetative growth present 
and no microscopic examination was made. It is next most often mis- 
taken for the various venereal ulcers and papillary growths, and may 
be confused with localized gland hyperplasias, traumatic lesions, 
erosions, mucous polypi, sarcoma, actinomycosis, and simple hyper- 
trophy.^” An absolutely positive diagnosis is made only with a biopsy 
in which the stained bacilli can be demonstrated. In an early case a 
fragment of excised tissue carefully ground up in a small amount of 
normal saline and injected into a guinea pig may give a positive diag- 
nosis (if the stained guinea pig gland smear shows the bacilli) where 
microscopic studies have failed to do so. 

The disease occurs most frequently in the 20 to 40 year age group, 
and its racial predilection is for the American negress. The symptoms 
are persistent offensive leucorrhea, slight postcoital bleeding, dull 
pelvilumbar pain, and the menses may be or have been normal-to- 
profuse or scanty-to-absent, generally indicating fresh uterine involve- 
ment or general systemic and extensive genital tract involvement, re- 
spectively. It is interesting to note that the first three symptoms 
listed above are the cardinal ones of cervical carcinoma as well, and 
would naturally lead the examiner to suspect it before tuberculosis. 
Physical examination reveals a bulky, firm, slightly friable, often non- 
tender, fairly easily bleeding cervix. It usually shows the papillary 
or ulcerative forms, and, if advanced, there may be vaginal fornical 
nidiu'ation. Some differential diagnostic points which might help to 
distinguish it from carcinoma are that it is usually more injected, less 
friable, of more even and moderately firm consistency and the hyper- 
trophy is almost always more symmetrical. 

Boyea, Murplij-, Moore, Brook, Spalding, Harris, Bishop, and Neu all agree that 
t lie treatment .«;hould be surgical when pos-sifale and as radical as the condition of the 
patient will allow. Involvement of the bladder or rectum, marked genital tract 
!ul)erculosis with involvement of adjacent tissues, active tuberculosis elsewhere 
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in the body, and the usual heart and pulmonary diseases are contraindications to 
operation. Cauterization alone is insufficient and inadvisable as it may spread the 
infection. 35, so Ultraviolet light and general sanatorium regime have helped in- 
operable cases, and maj’- build them up to a point where operation is possible. Many 
cases of secondarj’- and a few “primary” tuberculous infections of the cervix have 
had apparent complete cure following panhysterectomy and bilateral salpingectomy, 
with removal of ovaries where indicated. This is the operation of choice as soon as 
the biopsy diagnosis is made. 

Eighteen cases of tuberculosis of the cervix (Gyu. Path. 546, 714, 
1847, 2792, 12632, 13607, 14666, 20640, 20840, 23238, 24197, 29471, 
30623, 34106, 34554, 35997, 41446, and 44043)"^ have accumulated in the 
Gjuiecological Pathology Laboratory of the Johns Hopkins Hospital 
during the forty-seven years of its existence. Of these eases 13, or 
72 per cent, were in negro women, and the average age at which the 
infection was discovered was 23.2 years. All of the women had com- 
plained of leueorrhea, 11 had had posteoital bleeding, 13 had had 
amenorrhea, and 3 had had metrorrhagia. A hi.story of personal or 
familial tuberculosis was obtained in 8 of the eases, while 6 of the 
patients had shown some clinical evidence, quiescent or active, of pul- 
monary tuberculosis. The treatment in 14 of the cases consisted of 
pauhysterectomy and bilateral salpingo-oophoreetomy, and roughly 
3 out of 4 are alive and apparently well. One of the cases had ad- 
vanced pangenital tuberculosis when first seen and was given ultra- 
violet light treatments and put on a sanatorium regime. She is alive 
and fairly well de.spite the fact that her pelvic organs are solidly fixed 
and she has chronic constipation. The other 3 patients were prac- 
tically moribund when seen and onlj’’ a cervical biopsy was taken. 
Autopsy studies on two of these showed the presence of advanced 
genital and pelvic tuberculosis. Prom the 17 patients in whom it 
was possible to obtain operative and autopsy specimens tuberculous 
salpingitis was found to have an incidence of 87 per ce.nt.t Tuber- 
culosis was found in the endometrium in 84 per cent of the cases, in 
the ovai'ies in 39 per cent, and in the myometrium in 22 per cent. In 
one ease the cervix contained the only tuberculosis found in the 
genital tract. 

The microscopic picture was essentially the same in every case. 
There was usually some degree of superficial glandular hyperplasia 
with a few tubercles in the mucosal stroma. The stroma was always 
•relatively densely infiltrated with lymphocytes (see Pig. 1), and in 
some cases germinal nests of these cells were found. The more easily 
recognizable were the larger tubercles which, with tlieir giant cells, 
were situated deep in the body of the cervix and in practically evei-y 
instance lay near an artery and snugly up against a lymph vessel (see 
Pigs. 2 and 4). One tubercle in Pig. 4 appears as though it opens into 
the ad.iaeent lymph cliannel. The pre.sence of these large tubercles 

.^One of Uicse cases has been reported,” and seven were mentioned.” 

' tin some' cilse.s where the endometrium was biopsied the tubes were not removed 
because the patient refused to have a laparotomy. Thus the fipure for the incidence 
of tuberculous salping-itis is probably low. 
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deep in the body of the cervix and their nearly constant perilymphatic 
locations are the two most striking findings in the histologic picture 
of the disease. 

The following is the report of a ease in which the cervical tuber- 
culosis was apparently'- the only active lesion in the patient and defi-. 
nitely the only one in the genital tract. 

A. C. (Unit No. 74028), a 24-year-old married negi’ess and the mother of two 
children, first came to the Gynecological Dispensary of the Johns Hopkins Hos- 
pital on Sept. 28,. 1936. Her chief complaint was lower abdominal cramplike pain 
for two or three days following apparent cessation of her menstrual periods. This 
began six months before she was seen, became progressively more severe, and the 
last attack (September 19 to 21) brought her to the hospital. She had had pain 
since the end of her last period, but it was relieved when she bled profusely the 



Pig. 1. — (Gyn. Path. 44043.) The original cervical hiopsy. Note the prolifera- 
twn of the glands into localized gland nests, the dense lymphocytic infiltration of 
the stroma, the giant cell with coronal arrangement of the nuclei (A), and the 
eroded surface epithelium (B). (This tissue tvas taken from the everted granulation 
tissue around the os.) (XIO.) 

night before she was seen. She had had a moderate leucorrhea for five years, 
but it had been more profuse following the birth of her youngest child two years 

before coming to the hospital. For the last four months this discharge had been 

watery and foul. She had had burning on urination for the two weeks prior to ■ 
coming to the hospital. None of her family had had recognized tuberculosis. Her 
general health had been good although she had always been thin and underweight. 
She had had two full-term normal spontaneous deliveries. A biopsy of the cervix 
showed some tuberculosis (Fig. 1), and she was admitted to the hospital. 

Physical examination showed the following: temperature 99.6° F., pulse 80 
respirations 20, • blood pressure 140/80, hemoglobin 86 per cent, leucocyte count ■ 
15,500, weight 92 pounds; the white blood cell differential count was normal, a- 
catheterized specimen of urine was negative chemically and microscopically, and the 
blood IVassermann test was negative. She was definitely undernourished. The 

superficial glands and breasts were negative. The heart and lungs were normal to 

percussion and auscultation but a chest x-ray showed very slight thickening of the 
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pleui'a at the right costophrenic angle. Tlie abdomen was thin-Avalled, scaplioid, and 
negatiA'e. Tlie pelvic examination disclosed negative Bartholinian glands, a parous 
outlet, and there was a profuse mucopurulent white discharge of thinner consistency 
than normal. The cervix was about three times normal size, of relatively normal 
contour, and of an even but firm consistency. It was freely movable, nontender, and 
there were superficial lateral lacerations which were made prominent by the marked 
eversion and hypertrophy of the anterior and posterior lips. The everted portions 
were injected and granular but not very friable, and the examination caused 
only slight bleeding from them (see Fig. 5). The external os appeared to be 
firmly closed by the redundant lips and was marked bj’’ a slight horizontal linear 



Pig’. 2. — (Gyn. Path. 44112.) A large tubercle situated between several blood 
vessels deep in the body of the cervix. The tubercle apparently lies in the wall of a 
lymph vessel (A). Note the giant cell at the edge of the tubercle (B). (X70.) 



Fig. 3. — (Gyn. Path. 44112.) A section through the portio of the anterior lip. 
The stratified squamous epithelium is intact and the stroma immediately beneath 
it shows only a physiologically normal amount of lymphocytes. Note the tubercle 
with giant colls situated in otherwise normal stroma a short distance beneath the 
surface. (XGO.) 

indentation. Tliere was no induration of the vaginal vault or the parametrium. 
The uterus was normal in size, shape, consistency, and motility, and was in mid- 
to anterior position. There were no pchde masses or tenderness, and the ovaries 
were small and free. The rectal examination was negative and confirmed the 
pelvic examination. There were no other positive findings. 

A panliysterectomy and bilateral salpingectomy were done. The ovaries were 
normal in appearance and were entirely free from adhesions so they were not re- 
moved. She withstood the operation well, the lower abdominal incision healed per 
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studied. We imdor.stniid the function of the interstitial cells in the male, because if 
the testicle is undescended, the tubules degenerate, but there is no comparable 
situation in the ovaries. 

There is considerable dispute about the origin of the male interstitial cells. Do 
tliey arise from the connective tis.sue or from certain of the genital cells not in- 
cluded in the cell cords which go to make up the testicular tubules? 

The genitaloid cells at certain periods seem to stand out distinctly in the mass 
of the testis. They are to be found in the embryonic male gonad and also after the 
age of puberty but, according to the best authorities, between birth and the age 
of puberty they are not to be found. What happens to them in this interlude? 
Do they disappear or disguise themselves and then reappear at puberty? If they 
degenerate in embryonic life, what then is the cause of their reappearance at 
puberty? These genital cells, about which wo can say veiy little except that they 
have a characteristic appearance, are to be seen in the rete blastema up to 55 mm. 
in length in the male, and they then disappear and the rete goes on to form cords. 
If these colls in the main body of the testis can disappear at birth and reappear 
at puberty, why can they not do the same in the rete? Yet, if they are an entirely 
new development instead of a reappearance of disguised coll.'s, their significance in the 
male would be just as obscure as in the female. 

After all the rete ovarii is apparently a normal structure present in every 
ovary. It is vestigial, but so is the epoophoron. These structures are always to 
be found and their presence casts no doubt, of course, on the female nature of the 
individual bearing them. Since they have an origin which is analogous to the 
origin of the cells in the male, perhaps they are the homologue of the interstitial 
cells in the male. They belong there and the ordinarih- spoken of ovarian inter- 
stitial colls are something else with a different function. 

DR. SIDNEY DUNNE. — Considerable work by Koch and majiy other workers 
has been carried out in male hormone assays in men and women, both normal and 
those with certain pathologic conditions associated with virilism. Results in this 
woj'k vary considerably. According to Koch, it is impossible at this time to sup- 
port the theory that virilism is due to a hj’persecretion of a recognized comb-growth 
stimulating hormone. While it has been proved that the gonads are the main 
source of male and female sex Hormones, j'et in castrated men and women such 
hormones can be detected in the urine. Moreover, in cases of virilism due to adrenal 
tumors, the tumor itself, as Dr. IMcCahcy has shown, has failed in some instances 
to contain an excess amount of male hormone. Thus, until we know more 
about the chemistry of male and female sex hormones no definite conclusions can be 
shown with regard to the source or role of the androgenic hormone in virilism. 

With regard to the arrhenoblastoma, or masculine-like tumor of the ovary, very 
few cases have been reported in this country. Baldwin and Gafford have collected 
all the cases in the literature up to 1935 and found 34, including their own. A few 
cases have been reported since their paper. No male hormone assays have been 
carried out in these cases to allow any discussion on this point. The interesting fact 
connected with this tumor, as Dr. McCahey has shown, is that the most differ- 
entiated tjT^e shows no, or very slight, masculinizing effect while the type which re- 
sembles testicular tissue most is always accompanied by marked virilism. 

DR. CHARLES MAZER. — An excess of male sex hormone (testosterone) said to 
be present in the urine of patients suffering from arrhenoblastoma, does not prove 
that the excess of the hormone is directly responsible for the sjmdrome of virilism. 
Reproduction of the syndrome by the administration of testosterone would prove 
the point. I have found, however, tliat the administration of 2% to 25 mg. of 
testosterone every other day for a period of months, for the purpose of arresting 
benign menopausal uterine bleeding, does not produce virilism. Its effect is 
apparently limited to the generative organs wherein it produces hypoplasia and ar- 
rest of the benign uterine bleeding. 

I want to stress the inadequacy of our present method of determining the 
quantity of male sex hormone in the urine of patients shelving a tendency to 
masculinity. The ‘ ' comb unit ■' ’ is so large that one can employ only two or three 
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Microscopic examination of tlie cervix (Gyn. Path. No. 44043, No. 44112) revealed 
a picture essentially similar to that general one described above in the paragraph 
just preceding this case report. The histopathology of the tuberculosis in this cervix 
is essentially pictured in Pigs. 1 to 4. 

The cervical canal was lined with a shallow layer of mucosa in wliich, althougli 
the glands were normal, the stroma was densely infiltrated with lymphocytes. A care- 
ftil search disclosed no tubercles in the canal. Many sections through tlie uterus dis- 
closed normal myometrium, and the endometrium was slightly infiltrated with lympho- 
cytes and showed a normal nonsecretory interval phase. Half a dozen sections from 
each tube showed small lumina, delicate and discrete mucosal folds, no inflammatory 
cells, and a normal thin serosa. Acid-fast stains on all sections from the cervix 
showed no tubercle bacilli after careful search, Tlie pathologic diagnosis was 
tuberculous cervicitis; interval endometrium, nonsecretory; normal myometrium; 
normal Fallopian tube bilateral. 

The exact significance of the presence of the large tubercles deep 
in the cervix in this ease cannot he ascertained, but, in vieiv of the 
apparent absence of any other genital or extragenital active tuber- 
culous focus one might surmise that the infection has penetrated 
deeply from a superficial mucosal implantation. In addition, the 
nearly constant perilj'-mphatie location of the tubercles in this case 
implies that the infection possibly spreads by way of the lymph 
channels. 

It should be remembered that Langhans’ giant cells and tubercle- 
like structures are also found in Boeck’s sarcoid,^® in the lesions 
caused by B. melitcmis, and in some of the organs removed routinely 
at autopsj'' where syphilis was the only known disease before death. 

In a few cases, when the patient showed no evidence of tuberculosis 
outside of the cervix, the exogenous etiology has been demonstrated 
by the finding of genital tract tuberculosis in a marital partner. As a 
result of thorough chest and genitourinary studies on the husband of 
the author’s ease, no tuberculosis could be found. However there is 
no guarantee as to the absolute fidelity of the wife, and other partners 
undoubtedly exist despite lier denials. 

For those wlio desire recourse to recently reported “primary’’ cases the author 
recommends those of Douglass and Bidlon,i8 White, Harris,2« Missett,32 and 
Dannreuther,i5 and for more complete bibliographies and studies of the subject the 
articles of Bonnet and Bulliard^ and Pinlayson,i3 and the monographs of Norrises 
and Jamcson.2c 

SOTIKARY 

1. Eighteen cases of tuberculous ceiwicitis are reported, one of 
whicli is the sole tuberculous focus of infection in the genital tract, 
and the only active one in the patient. 

2. Tuberculous cervicitis is of chief interest because it clinically 
resembles cervical cai-cinoma and announces the presence of genital 
tubercnlo.sis. 

3. The cervix is involved in from 5 to 8 per cent of the cases of 
genital tract tuberculosis and thus appears to have a relative im- 
munity to this infection. About 90 per cent of the cases of cervical 
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primum, and her postoperative course -was remarkably uneventful. She vras dis- 
charged fifteen days after operation. Since then she has felt well, has developed 
a good appetite, and when seen in June, 1937 had gained 7 pounds. Repeated 
chest studies have revealed nothing more than was originally found. The following 
report on her chest plates was made by Dr. John W. Pierson: '‘Roentgenological 
studies of the chest show no active tuberculosis. There has been tuberculous infection 
in the past but no more than is found in a large percentage of Baltimore negroes. ’ ’ 



Pl^. 4. — '(Gyn. Path. 44112.) A section from deep in the body of the cervix. 
One of the tubercles half surrounds a lymphatic, and looks as though it has ruptured 
into it (A). (X70.) 



Pig. 5 . — ^Appearance of cervix when first seen. Drawing slightly less than actual size. 

The gross pathologic examination of the operative specimen showed the hyper- 
trophied cervix, as described above, the external os of which would admit only a small 
probe. After fixing in formalin, which causes slight shrinkage, the cervix 
measured 5 cm. in diameter. The portio was intact save for a border of erosion 
and ulceration 1 cm. wide around the external os. The consistency was firm, being 
that of dense fibrous tissue, and on section there was slight injection of the stroma 
beneath the ulcerated portion of the portio. The surfaces of the uterus and tubes 
were smooth and shiny, and these organs were grossly normal in every respect. 




THE QUANTITATIVE DETERMINATION OP ESTROGENIC 
SUBSTANCES IN NORMAL FEIMALE URINE THROUGH 
THE INCEPTION OP A PREGNANCy«= 

Lyman W. IVIason, M.D., and R. G. Gustavson, Ph.D., Denver, Colo. 

(From the University of Colorado; Department of Obstetrics and Gynecology, School 
of Medicine, Denver, and the Department of Chemistry, Boulder, Colo.) 

I N A PREVIOUS paper^ we have reported the results of quantitative 
determinations of estrogenic substances in normal female urines dur- 
ing the menstrual cycle, with details of extraction, the injection of the 
extracts and the biologic assay. These determinations were done on 
successive twenty-four-hour specimens of mine, which were collected 
in some instances to include one complete cycle, and in others more than 
one, a few consecutive and a fcAV not. 

The graphs obtained showed two principal peaks during the cycle, 
the first of wliich we iDelieve to represent the lieiglit of follicle activity 
just before rupture, and the second tlie heigiit of corpus lutcum develop- 
ment and activity. Tlie second peak is always followed in normal cases 
by a rather rapid drop to zero, which in turn is followed in varying short 
periods of time by menstruation. 

The graph shovm here (Chart 1) was obtained in the course of an 
estrin excretion study of a normal individual in whom pregnancy oc- 
curred during the time comprised by the study. She was 18 years of 
age. General and gynecologic examinations were entirely negative. 
There had been one pregnancy two years before, which had been normal, 
with normal delivery and puerperium. Tlie menstrual history had al- 
ways been normal, with approximate twenty-eight-day intervals. 

As shown in the graph, urine specimens were obtained beginning ten days before 
a menstrual period. They were collected daily through the ensuing menstruation 
and continued through the following interval. The next expected menstrual period 
did not occur. Specimens were collected for a few days more and discontinued. 
The date of the last menstrual period was Feb. 4, 1930, and she was delivered 
by one of us (L.W.M.) on Nov. 10, 1936. The entire course of the pregnancy was 
normal. 

Preceding the last menstruation, there is a peak of estrin excretion at CL, fol- 
lowed by a rapid fall and menstruation twentj’-four hours later. This premenstrual 
curve is characteristic of all those we have obtained on normal individuals. Follow- 
ing menstruation there are several relatively slight rises in estrin excretion, with 
disappearance on one or more days, the significance of which we do not know. IVe 
have found this in a number of other cases. 

The first appreciable peak reached in the curves obtained in all of our other cases 
is in the relative position of the one marked 0 on Chart 1. As stated above and 
previously, we believe this to represent the height of follicle activity just prior to 
rupture. As can be .seen by referring to our previous paper, they have all been con- 
siderably higher than in this case. Otherwise the pictures are fundamentally the 
.same. 

•This InvcstlKation wa.s aicleU in part, by a grant from the National Research 
Council,' Committee on Problem.s of Sex. 
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tuberculosis are secondary to upper genital tract infection. A true 
primary cervical tuberculosis is extremely rare. 

4. The two cliief symptoms are a persistent offensive watery leueor- 
rbea, and bleeding following coitus or douching. 

5. Pliysicallj’’ the cervix shows symmetrical hypertrophy and super- 
ficial friability and the portio may show abnormalities ranging from 
erosion and eversion to ulceration or papillaiy granulations. 

6. The treatment should be surgical when possible and as radical 
as necessary and as the condition of the patient will allow. 

7. The microscopic pathologj’’ is treated in detail and is chiefly 
characterized by large tubercles lying snugly up against Ijunphatic 
channels deep in the body of the cervix and Langhans’' giant cells and 
tubercles scattered through hjy>erplastic canal mucosa. 

8. The term “primary tuberculous cervicitis'^ demands that it be 
the only tuberculous lesion in the patient. 

The author wishes to thank Dr. Thomas S. Cullen and Dr. Arnold Rich for their 
help and advice in the preparation of this paper. 
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much as 700 or more international rat unit equivalents in one twenty- 
four-hour specimen, while the specimen for the preceding twenty-four 
hours, and the one for the following tAventy-four hours, contained none. 
It is evident that Avere the specimens obtained OA’-en three times a Aveek, 
if none Avere examined for that particular tAventy-four hours, one 
might erroneously conclude that there had been no estrin excretion 
in the interim. 

It is to be hoped that an increasing number of similar graphs can be 
acciunulated for studj'", but it can be appreciated that to secure one 
AAull alAA^ays be pretty much of a fortunate accidental occurrence. The 
values of such graphs, particularly in sterility studies, and in connection 
AAoth the subject of contraception, is eAodent. 
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HYSTERECTOMY 

A Ten and a Half Years’ Study 

Albert Mathieu, M.D., Jean D. Kind.schi, M.D., Gunnar Nelson, M.D., 
and George McShatko, M.D., Portland, Ore. 

(From the Department of Gynecology, University of Oregon Medical School, and the 
Gynecologic Service, Multnomah Hospital) 

W E HAVE made a study of all the hysterectomies performed in 
IMultnomah Hospital in a pei’iod of ten and a half years, from 
July, 1925 to January, 1937. During that time 779 hysterectomies 
AA^ere perfonned. There AA^ere 20 deaths, an incidence of 2.56 per cent. 
Each case in this survey aaus carefully considered from the standpoint 
of age, complaints, preoperatNe diagnosis, type of hj’^sterectomy, com- 
plications, operatNe and postoperatiA>-e progress, pathologic findings, and 
mortality. 


PREOPER.ATIAT3 CONSIDERATION OF PATIENTS 

AVe have tabulated only the five principal complaints (Table I). There Avere, of 
course, many others. It Avill be noted that almost all of the patients complained of 
pain and discomfort, OA’er half complained of abnormal vaginal bleeding, and fully 
one-fourth complained of urinary disturbances of some kind or other. A number of 
tumors were found in routine examination. 

There Avere 17 patients in the group of ages up to and including 19 yeans, and 
111 in the group from 20 to 30 years. Ninety-six patients AA’ore betAA’cen 50 and 00 
years old, and 43 AA'cre 60 years and OA-er. The ages of the remaining 512 patients 
(65.72 per cent) ranged from 30 to .and including 50 years. 

The preopcratiA-c diagnoses (Table IT) can be covered almost entirely by three 
conditions; namely, tumors, uterine prolapse AA’ith its accompanying cystoccle and 
rectocelc, and pelA’ic intlammatory disea.se. Tumors alone accounted for practically 
three-fourths of the jweoperatiA'e diagno.'--e.s, A\-hi]e 185 patients suffered from the 
sequelae of pclA-ic intlaramatorA* disease. 
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As in all other cases, this peak is followed by a fall, in this case to zero (in several 
other cases to zero, in others not), and the curve in turn rapidly rises to the second 
peak CP, which is in the present instance identical in I.B.U.E. (International rat 
unit equivalents) with the premenstrual peak CL in the previous cycle. This peak 
we believe represents the height of corpus luteum activity. 

As can be seen, there is the usual beginning premenstrual drop, but only to about 
480 I.ll.TJ.E., whereupon there is a rapid intermittent rise. This is in line with 
what we know about the persistence of the corpus luteum of pregnancy. It seems 
certain that conception occurred somewhere between 0 and CP. We believe that the 
halt to the estrin fall, following the peak CP, probably represents nidation of the 
fertilized ovum, and that the increase in estrin output may either be caused by 
some stimulus to the corpus luteum by this phenomenon, or it may be directly 
referable to the very young trophoblast itself. Since we believe that later the en- 
tire hormone function is taken over by the placenta, the latter view seems entirely 
possible. 

It is of interest to note that the peak CL occurred five daj'S previous to the last 
menstrual period, and that the peak CP also occurred just five days preceding what 



would have been the next menstrual period in the twenty-eight-day cycle, had it oc- 
curred. As stated in our previous paper, however, this equality of time relationships 
between the estrin peaks and menstruation, or of the peaks to each other, does not 
necessarily obtain, even in succeeding cycles in the same indmdual. 

Smith and Smiths have reported estrin studies in two eases wliich covered the 
periods of ovulation, conception and early gestation. Their studies and ours are 
fundamentally alike, both for the regular menstrual cycles and during the inception 
of pregnancy. They dift'er, however, in that we have consistently found a peak 
which we believe to represent the height of follicle development before rupture, and 
also in that we have not found the constant relationship between the corpus luteum 
pcak-s and the subsequent menstrual periods. Their extractions were done on twenty- 
four-hour spocimeiLs obtained twice a week or oftener. Koch and his associates^ have 
made similar studies of normal menstrual cycles and have found a suggestion of two 
peaks during the cj'cle. 

0 are of the opinion that only Uie analy.sis of daily specimens gives 
true picture of urinary excretion of estrin, since we have found as 
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(Table IV). Salpingectomy and oophorectomy were performed on more than half of 
the patients. Many of the hysterectomies, where it seemed expedient, were done in 
conjunction with bilateral salpingectomy and other surgical procedures. 

OPERATI\T!: AND POSTOPERATIVE PROGRESS 

In eight instances the operation was complicated by hemorrhage. Three of the 
hemorrhages formed hematomas in the broad ligament, and one was the result of 
rupture at the internal os with a Hegar dilator. In two instances there was an injury 
to the bladder followed by a vesicovaginal fistula, but in no instance was there an in- 
jury to the ureters. Primary shock occurred in six patients. One patient had 
diabetes, and one had heart disease. 

One hundred and fifty-seven patients (20.15 per cent) had postoperative com- 
plications of various kinds (Table V). The heading "other complications" in the 
table includes (one case of each) nephritis with uremia and subsequent death, in- 
fected hematoma of the pelvis, hypertension with cardiovascular renal disease and 
fibrillation, pulmonary infarct, thrombosis of the femoral vein, and unexplained 

Table V. Postoperative Complications 


complication 

NUMBER 

Infected incision 

43 

Cystitis 

17 

Pelvic abscess 

16 

Pyelitis 

14 

Pneumonia 

13 

Heus (1 obstruction) 

11 

Hemorrhage 

10 

Peritonitis 

10 

Hernia 

7 

Fistula (3 abdominal, 2 vesicovaginal. 

6 

1 rectovaginal) 

Evisceration 

2 

Hematoma 

2 

Damage to ureters 

0 

Other complications 

6 


Table VT. Malignancies Prom Pathologic Eepobts* 


SITE 

CASES 

TYPE OF MALIGNANCY 

OTHER lesions 

Fundus 

23 

13 Adenocarcinomas 

3 Papillary adenocarcinomas 

3 Squamous cell carcinomas 

3 Carcinomas (unclassified) 

1 Chorionepithelioma 

1 Adenomyoma 

1 Cervicitis 

1 Chronic salpingo-oophoritis 

1 Myoma and pyosalpinx 

1 Fibromyoma 

None 

1 Chronic salpingitis 

None 

Cervix 

0 

2 Squamous cell carcinomas 

4 Carcinomas (unclassified) 

1 Myoma and chocolate cyst 

1 Hydrosalpinx, cystadenoma 
of ovary 

Ovarj’ 

8 

1 Adenocarcinoma 

4 Papillary adenocarcinomas 

1 Primary carcinoma 

1 Malignant serous cystade- 
noma 

1 Malignant cystoma papillif- 
erans 

Peritoneal implantation 

1 Leiomyoma 

Fibromyoma and chronic sal- 
pingitis 

Myoma uteri 

None 

Tube 

1 

1 Carcinoma (unclassified) 

None 

Sigmoid 

1 

1 Adenocarcinoma 

Myoma uteri 


*Of late practically all patients with carcinoma of the cervix have been treated 
with radium. 
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Table I. Five Principal Complaints 


COMPLAINT 

NUMBER 

PER CENT 

Pain and discomfort 

705 

90.50 

Abnormal vaginal bleeding 

475 

60.97 

Urinary disturbances 

183 

23.49 

Tumors 

155 

19.89 

Leucorrhea 

125 

16.04 


There were, of course, many other complaints. These are the chief complaints as 


registered on the records. 


Table II. Preoperative Diagnosis 


DIAGNOSIS NUMBER 


Fibromyoma 339 

Eelaxed perineum (including eystoeele, 241 

rectocele, and urethrocele) 

Pelvic inflammatory disease 185 

Prolapse (with eystoeele and rectocele) 122 

Lacerated cervix (4 with polyps) 97 

Ovarian cysts 91 

Fibrosis uteri 42 

Carcinoma of fundus (1 cliorioepithelioma) 27 

Eetroversion 10 

Ectopic pregnancy 10 

Carcinoma of cervix 9 


operatry: procedures 

The hysterectomies in. this series were of the total, subtotal, and vaginal types, 
with a preponderance of the subtotal (Table III). The vast majority of the patients 
had additional operative procedures at the time the hysterectomy was performed 

Table III. Type op Hysterectomy and Mortality 


TYPE 

[ NUMBER 1 

DEATHS 

PER CENT 

1. Subtotal 


11 

1.92 

2. Total 


6 

7.59 

3. Vaginal 


3 

2.34 

Totals 

1 779 

20 

2.56 


Table IV. Additional Procedures 


procedure number 


Oophorectomy (219 unilateral, 220 bilateral) 439 

Salpingectomy (101 unilateral, 315 bilateral) 416 

Perineorrhaphy ■ 223 

Appendectomy 152 

Diagnostic curettage (12 with biopsy) 86 

Anterior colporrhaphj' 21 

Cautery of cervix 19 

Ovarian transplantation 17 

Eadium 14 

X-ray 13 

Trachelorrhaphy 13 

Herniorrhaphy 6 

Miscellaneous 18 


The discrepancy between the number of oophorectomies and the number of 
salpingectomies is explainable by the fact that some of the patients had had their 
tubes removed at a former operation. 
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other pathologic conditions existed simultaneously mth the malignancies. Three 
hundred and forty-four patients had fibroid tumors. In only 8 instances (2.32 per 
cent) was the fibroid associated with malignancy; this association was purely co- 
incidental. 

In this series of 779 hysterectomies there were 20 deaths, a mortality of 2.56 
per cent. The deaths, considered from the standpoint of individual surgeons, are 
listed in Table VII. In studying this table, one cannot fail to be impressed by the 
fact that the mortality rate was constantly in inverse ratio to the number of patients 
operated upon — the greater the number of operations, the lower the percentage of 
deaths. Most of the operations were done by attending gynecologists and residents 
on the gjTiecologic service. Five attending gynecologists did 653 operations with IS 
deaths, and 8 resident gynecologists did 126 operations with 2 deaths, a mortality 
of 2.75 and 1.58 per cent respectively. The operations by the residents were done on 
, selected patients and under the supervision of an attending gynecologist. 

We have also made a study of the statistics of hospitals in which a large number 
of consecutive hysterectomies were done (Table VIII), and found that the mortality 
for the thi'ee tj^pes — subtotal, total, and vaginal — ranged from 0.47 to 14.3 per cent, 
with an average for each t 3 'pe of 2.74, 3.39, and 1.83 per cent, respectivel}^ We 
found further that while the same procedure was not favored in all the hospitals, the 
number of subtotal hysterectomies done far e.xceeded that of either the total or 
vaginal tj'pes. 

The causes of the deaths in our series of cases are given in Table IX. It will be 
seen tliat peritonitis was responsible for almost half of them. 

Table IX. Causes of Death 


CAUSE 

NUMBER 

Peritonitis 

8 

Pneumonia 

3 

Embolism 

3 

Shock 

3 

Hemorrhage 

1 

Uremia 

1 

Generalized carcinomatosis 

1 

Total 

20 


Because Greenhill ’s raortalitj’io-n was eleven times as high wlien both adnexa were 
removed as Avhen a simple supracervical hj'sterectomy was done, we studied our cases 
with this point in mind. Table X shows our percentages with all tj'pes of operation. 
We can oiler no explanation for the difference between GreenhilPs figures and ours. 

Table X. jMoutality With Eelatiox to Adnexal Removal 


operation 

1 NO. 

DEATHS 

PER CENT 

Supravaginal hj'sterectomj' 




Without adnexal removal 

181 

3 

1.65 

With partial salpingo-oophorectomj'’' 

227 

4 

1.76 

With bilateral salpingo-oopliorcctomj' 

164 

4 

2.43 

Total hj'sterectomj' 




Without adnexal removal 

21 

2 

9.52 

With partial salpingo-oophorectoinv’' 

18 

1 

5.55 

With bilateral salpingo-oophorectomj’ 

40 

3 

7.50 

Vaginal hj'sterectomj’ 

128 

O 

*J 

2.34 

Totals 

779 

20 

2.56 


‘Partl.al .salpingo-oophorectomv a.s u-scd here indicates all combinations of adnex.al 
removal except bilateral salpinRo-oophorectomy. 


We feel that we have reduced our mortality by a strict ob.servance of the sedi- 
mentation rate. This observance has .•■■tood us in fine stead as a criferion-Tor opera- 
tion on patients with salpingitis. We Lave avoided operation whenever 'passible 
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twentj’-six days’ fever. The average number of febrile days was 4.7, and the 
average time spent in the hospital was fifteen days. 

Dermoids of the ovaries were found in four patients. In one instance the dermoid 
occurred with an adenomyoma and a parovarian cystoma. Thirty-nine patients had 
malignancies of one kind or another (Table VI). More than half of these (58.97 per 
cent) were in the fundus of the uterus. It is interesting to note that in 13 instances 


Table VII. Surgeons, Operations, Mortalities 


SURGEON* 

HYSTERECTOMIES 

DEATHS 

PER CENT 

A 

212 

3 

1.41 

A 

209 

5 

2.39 

A 

99 1 

4 1 


A 

73 1 

3 i 

4.11 

A 

GO 

3 


R 

49 

1 


14 otliers 
(R~V) 

77 

1 

1.29 

Totals 20 

779 

20 

2.56 


•A, Attending gynecologist. R, Resident gynecologist. V, Visiting surgeon. 


Table VIII. Hysterectomy Mortality (Various Hospitals) 


HYSTERECTOMIES 




SUBTOTAL 

ABDOMINAL 

TOTAL 

ABDOMINAL 

VAGINAL 


HOSl’lTALS 

YEARS 

NO. OF CASES 

NO. OP DEATHS 

PER CENT 

NO. OP CASES 

NO. OP DEATHS 

PER CENT 

NO. OP CASES 

NO. OP DEATHS 

PER CENT 

Lane Hospital, San Fran- 
ciscor ' 

10 

2G5 

8 

3.0 

307 

10 : 

3.2 

73 

0 

0 

San Francisco HospitaU 

10 

408 

12 

2.9 


8 

4.0 

28 

4 

14.3 

Universitj" Hospitals, Iowa 
Citj-2 

7i 

274 

10 

3.6 

1 


17 

5.4 

151 

3 

2.0 

Lakeside Hospital, Cleve- 
lands 

13 

G09 

27 

4.4 

1,078 

45 

4.1 

164 

6 

B 

Lakeside Hospital, Cleve- 
land< 

5 

653 

16 

2.3 

821 

22 

2.6 

70 

3 


Mayo Clinic, Rochestors 

O 

u 

487 

9 

1.9 

1,118 

15 

1.3 

333 

B 


Harper Hospital, Detroitc 

5 

1,141 

30 

2.6 1 

235 

15 

6.4 

- 

B 


Prcsbv-tcrian Hospital, 
Chicago^ 

- ■ 

- 

— 

- 

- 


“ 

627 

3 

0.47 

I'ree Hospital for Women, 
Brookline® 

2G 

1,900 1 

34 

m 

“ ' 

- 

- 

- 

- 

- 

University of California 
Hospital, San Francis- 
co® 


514 

4 

KjflBjll 

163 

1 

1 

0.61 

70 

1 

1.4 

Cook County Hospital, Chi- 
cagoto 

5 

1,408 

65 

|Q 

551 

26 

4.7 

158 

0 

0 

1.9 

Multnomah Hospitnl. Port- 
land 

103 


11 

1.92 

79 

G 

7.59 

1 

i 

128 

3 

2.34 

Totals 


1 8,231 

226 

12.74 

4,862 

165 

0 . 39 ! 

1,802 

1 33 

[ 1.83 


In the Los Angeles County Hospital the tn't--? of hysterectomy -ivere nc 
tabulated. In a period of G years 2,352 hysterectomies were performed with S 
deaths, a mortality of 3.5 per cent. 

In the Cook Countv 


--- Hospital's during a period of ten years 

ragiaal hysterectomies wore performed for myomas of the uterus 
«>- deaths, an incidence of 2.1 per cent. 


3,129 supra 
Tlicre wer 
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in n ( 4 iv*'n AnimnlH tsm kritmn u, vjuv ^r.-ntly in iht-ir rf-potiM- to 

(tfirttnnio Kom- urc !us;hly iv,*; oihcrs tuo not. It i)<, tiiftororf 

mv>-r,-i;uy to onipltiy l'„* to 1.% nnimnl" in n stivi-n tcft to !«* n* r«ir:t!o, ' ^ 

!^1.. OI.Mfi.l’.S A^ILLIAAJ 1)( NN.-'I>r. V funiint;' rlcrsfjv iti<Jic:it,o tlic 

in-lutil iifii! poioiitin! f.i-.'.vu!)l r-ltiir;i«-!or of tl..- ovory h vory imnortjtnt fron, 

tin fti.I.H'rinolooi.' vi.-w jH.int. titoiinmn .'noi oth.-t;- i-oiiM.i.r tiio r.’ti* ovnrii ic* 
jui'l rojti'iiif ) !ic!**fof(‘, thin ti-^uo hiojojjifjillv to tfo* m’.'lro}t>'iiir 

j*otn* (>f tlio ti'ifotOil rotti’,\. tljo ;o|r»*?n(i th** nEiroxirt! 

rorlictd lioddo- m, .Mnhty.ilnjtif', lii<.toioj;it'. t.io!,>; 4 i.-, rui-! .'orrcla- 

tion, Ui* titiii tliiif paf li'-iorj' *if ntiiitoj^rnii' ti.>i'!ii’- jito-ont n jtinri'.f'd 
I'Uiiit'ii! .oiniiluriiy. I’lii*- if- jiroiniiioiitly cXi'iiijititii'd l>v fin- ('u-iJuiio ^vrl(lt(n^^'. 

My lir.“f i!iii-t nit ion i>; tloit of n fot!i!i!i', ti” ym*'., uitli !irr!i('n(iif!ii''to!na 

of tho ovury. Tlio virili-in, iiir-nti-in. Iiyj'ortonMoii, ntol tlo- tottionul type of oti-asity 
in tlnit oio.Tvod in tlii> t'lixliino Syndrom.-, ivlif-tlo-r it J«< dm- to jciiimloj^y of the 
nntt'rior jiifuiljtry )j:i>oji!iili- I'nll,'. timl iho ndfoniK-or'i.-rt! |t;ttiio!o;ty or to 

^■!lrl•.^noIntl oi tlo- ntiK'imi <'>i!fi s nr tin- thytmi*. olntnl. 'riii-» j.atioiit til.-o iitn! n 
Jiyfiortrojtliic.f i-lifori--. Tiiin nfmorninlify >- mon* ircqt.-.-titly fotiml in viriJif-m 
uinl tin- tiilii-iion'.Miit.'d ^ynllrl)ltil‘. 

JlrortiT ol I'inolttini ini' f-loovn ilmt in tno^t i-.'i'.'.-* of ioiri-noot-iiilJil .--ytiilromf* !i 
nittrl:t‘fi Ityjiopliisia of tin- nti-rii-i tind oxnrii-s i.- {ir.-— -nt tinii is rlitiif-.'illv oxliiliitiHl 
by niiK'iiorrln'it or dimlnislioi nit’iis---' iiml .-iil*jt‘<-tivi- sittns of tin- liyjmovnrinn st-'ito. 
A .siiiiiliir t;i-nit!il jmllnilo;,*;" timi dystrupliy ovi..^t in tin- t ‘iisliititt syndrnjm*, tints 
\v<' inny Inivo in pituitnry litisophili-m or <’tl^!lin^; .■'Vtitlrotiit-, tinn’norrln’.'i tiinl tin 
tibnorninl i-ontotir corrosiitimlitio to that of pri-jtimiify. 

I’n-ttniim-y {irodni-o.-. ti iiliy,sio!o;;ii- liyin-rplnsin <>f tin- ttiitorior pituittiry loin’, the 
mirontil cortox, nml tin' thyroid intotnnl so<-r<‘tory m-lls, Jf ilio ondis'rinc liyporplttsia 
rotfft’.ssos to norninl nftt-r didivi-ry no nnlmsard .-iittus- dovolop; howi-vor. if tin* Iiypor- 
jtliisiu porsists ondoi-rint' disorilor.*- of tin* ahovo ty]»’ mtiy tippoar. 

In II sorios of II ptiiiont.s M'lioni 1 havo diaonnsi'd olini'-idly as (’tisliiiifr syndronu', 
tltoro woro !• niarrii’d and “ .sinolo fotnah-.-j, 1 o|>titini’d a history of tlio onsot of thi.s 
.syiiflronio diroclly folloivintf prottnanoy in of tho !• niiirriod ivoiiion. In I’li.sos ot 
virilism and nndrottonital .syinlromo, I also found that prottnani’y ipiito fro- 
(pioully ]ir(!i;odod Iho onsot of symptoms, 'rho Icadom’y to virilism at the nienopan.’-'t’ 
apiin illusIraU’S tho pulimtial aadrot'onio natiiro and Iho hisoxnal oliarao.tcr of the 
fomalo. 

As to tho otiolofty of virilism, Ilrostor ro|iorts the isohitioii by Marrion and Butler 
(Toronto) of a now ohomii-al whioh is an androoon and difforont in oharaetor from 
llio.so jtroviou.sly i.soltitod. Tliis nmlrofton ha.s only boon prosont in oaso.s of Iho 
adronotfouital syndrome, tind it disappears or dimini.shes followinfi unilateral 
adromiloolomy. This .siibstaiioo lias not boon jirovionsly found in tho urine of 
either so.x or in protimmov urine. Tho I’liomiotil formula of this substanoo is 

o,.ir,„o,. ' . 

Adrenal hyjiercortieal di.sorder.s are not always a.ssoeiatod with obesity as is 
evidenced by the Ictinness of this trirl of 0 years of iiffe with a hypertrophied clitoris. 
Another sifxnifieant olinieiil feature in this ease is tlie marked lendenoy to extensive 
spontaneous jmrpura. AVo also know of the prceoeious onset of menses in adrenal 
hypercorlieal disorders and the early history of excessive menstrual bleeding occurring 
in many of the cases. This factor of exec.'isive bleeding or disturbed coagulation 
of the blood might o.vplain the uniisunlly .severe metrorrhagia of tlic case of 
virilism reported this evening by Br. Itlieuby. 

The next ease is llial of an adult female, aged 29 years. The emaciation nas 
extreme and strikingly .simulated that of .Simmond's disease. However, the 
marked hj’pertrichosis, the hypertrophied clifori.s, primary amenorrhea, and ab- 
normal hyperplasia and dysplasia of tho internal genitals, differentiate it from 

Simmond’s disease. - - nf 

Dr. McCahey suggests a very rational surgical procedure in proposing excision oi 
the site of tho rete ovarii in cases of virilism and adrenogenital syndrome. It 
well known that many of these patients do not respond to unilateral adrenalectomy, 
therefore it is quite possible that as long as rete ovarii remain in the ovaries suf- 
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as long as tlie sedimentation rate remained liigli. During tlie last few years we have 
also avoided doing a hysterectomy on any patient who had had the cervix cauterized 
a short time before. One death, we found, was caused by an embolus cast oif from 
a thrombus in a vessel in a cauterized area. 

More thorough study of each patient, a better selection of the type of operation, 
more frequent use of blood transfusions, and more ex-perienced surgeons are the im- 
portant factors in the reduction of the mortality of hysterectomy. 
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A COMPAEATIVE STUDY OF THE CLASSICAL AND CEEVICAL 
CESAEEAN SECTIONS AT THE BROOKLYN HOSPITAL 
IN A SERIES OF 164 CASES'' 

John Casagrande, M.D., Brooklyn, N. Y. 

(From the Obstetric Service of the Brooklyn Hospital) 

T his study was suggested when I recently read an article by Frank 
W. Lyneli^ who had made a comprehensive survey of cesarean sec- 
tions throughout the United States. He makes the following comment ; 
“It appears as if this operation (meaning the low cervical cesarean 
section) was almost unlmown or not acceptable to the vast majority of 
physicians who are performing cesarean sections, because, from 60 to 
80 per cent of all cesarean sections in the mortality studies were of the 
classical type.” 

It is generally accepted by most obstetricians that a low cervical 
section rather than a classical operation is the procedure of choice when 
there is any question of infection present. However, there are many 
who do not feel that the low section should take preference over the 
classical operation in elective eases. 

This paper presents a comparative review of the low and classical 
cesareans done at the Brookljui Hospital during the past ten years and 
certain views which seem to me sufficient reason to advocate tlie low sec- 
tion in practically all cases. Among the exceptions might be included 
cases which present mechanical difficulties such as fibroma on the 
anterior sui-face of the lower uterine segment, dense adhesions in this 
region and, possibly those eases where the length of operating time is a 
factor, especially if the operator is not thoroughly familiar with this 
tj^e of operation. It is obvious that a comparison should be made, not 
onl^f the immediate, but also of the remote results, of both opera- 

"Read at a meeting of the Brooklyn Gynecological Society, April 1, 1938. 
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tions. Ideally to judge the advantages of one type of operation over the 
other, a comparison should lie made of a large series of cases preferably 
done in the same hospital where the same operative technique and post- 
operative care are followed. 

While there is evidence that the elasical operation continues to he 
the operation of choice by some in elective sections, it is quite certain 
that the low cervical section is almost invariably done when there is any 
question of infection. It is generally felt that the immediate outcome, 
namely the morbidity and mortality, is definitely lowered by the low 
operation. Also, we must consider the more remote possibilities, such 
as a high suspension or fixation of the uterus, the development of adhe- 
sions predisposing to intestinal obstruction and the dangerous chance 
of a rupture of the uterus in a subsequent pregnancy. These all must be 
taken into consideration when making a decision as to which type of 
operation should be done, for probably all of the immediate and remote 
complications are less with a low section. 

At the Brooklyn Hospital, covering a period of ten years from 3927 
to 1936 inclusive, there were 10,101 deliveries at or near term, 164 of 
which resulted in a cesarean section, an incidence of 1 in 61. There 
were 113 classical and 51 Ioav cermeal sections. 

This series may be too small from which to make any significant de- 
ductions but it makes another addition to those already reported on this 
subject. 

Table I. Indications kor Section 


CLASSICAL 

(11.3 

CASES) 

LOAV 

CERATCAL 
(51 CASES) 

CLASSICAL 

(113 

CASES) 

LOAV 

CERVICAL 
(51 CASES) 

Disproportion 

3G 

20 

Miscellaneous : 


Previous section 

32 

12 

Malpresentation and 8 

0 

Ruptured uteri 

3 

0 

malposition 


Placenta previa 

1 

1 

Fibromas G 

0 

Premature separation 1 

0 

Cervical dystocia 3 

5 

of placenta 



Previous pelvic 3 

2 

Heart lesions 

8 

7 

plastic operations 


Toxemias : 



Previous myomectomy 1 

0 

Pre-eclampsia 

4 

2 

Patient who had 5 1 

1 

Eclampsia 

1 

0 

premature labors 


Chronic nephritis 

3 

1 

with stillbirths 


Unclassified 

2 

0 




It is worth noting that the three sections done for ruptured uteri all 
occurred in patients who had been previously subjected to classical sec- 
tions, none in those who had had low cervical sections. Two of these 
patients had rather prolonged febrile reactions post partum with the 
original operation, the third patient also had a moderately febrile post- 
partum course. This experience is in accordance Avith most observers 
who agree that infection following a section favors a rupture during a 
following pregnanc.y or labor. 

Other procedures that Avere done in conjunction Avith the sections 
arc as folloAvs: 32 Pomeroy sterilizations, 1 oophorectomy, 2 myomec- 
tomies, and a removal of a fibroma of the abdominal AA'all. 
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Two accidents occurred during the operative procedures wliile doing 
a cervical section, one -was an injury to the bladder and the other was 
uncontrollable bleeding from the veins of one of the broad ligaments 
which necessitated a hysterectomy. Both of these patients recovered. 

Two ventral hernias developed after the classical operations and two 
folloiving the low cervical operation. 

Operations for intestinal obstruction due to bands which were prob- 
ably the result of previous classical sections were done on two patients, 
one a year following the section and the other during the next pregnancj’’. 

In Table II a comparison is made of the number of hospital post- 
operative days, the operating time, and the average morbidity in the t'wo 
types of operation. 

Table II 



CLASSICAL 
(113 CASES) 

CERVICAL 
(51 CASES) 

Days in hospital 

20 days 

20 days 

Average postoperative 

Temperature above 100.4° F. 

3.6 days 

3.44 days 

after first 24 hours — 
average days per case 
Operating time 

39.5 minutes 

49.6 minutes 

Table IH. 

Morbidity 



CLASSICAL 

LOW CERVICAL 


(113 CASES) 

(51 CASES) 

Wound infection 

9 

2 

Pneumonia 

3 

1 

Eetained lochih 

2 

2 

Pyelitis 

2 

0 

Ruptured wound 

1 

0 

Thrombophlebitis of veins in 

leg 3 

1 

Pulmonary embolism 

4 

0 

Mastitis 

1 

0 

Intestinal obstruction with 

2 

0 

peritonitis 

Toxic ileus and sepsis 

1 

0 

Acute ileus 

1 

0 

Undetermined 

2 

3 


It is interesting to note that there were 4 cases of pulmonary embolism 
in the classical group and none in the low section group, and 3 cases of 
thrombophlebitis of the veins of the leg foUowdng the classical section 
to one in the low section. In this small series thrombosis and emboli 
were more common in the classical group, and it may be that the location 
of the incision in the contractile portion of the uterus near the venous 
sinuses is the explanation. There were 2 cases of intestinal obstruc- 
tion -with peritonitis in the classical group and none in the low group. 
Here again it would appear that the high location of the wound in a 
uterus which almost immediately starts contracting and relaxing after 
it is emptied would not favor primary union. This wmuld in turn favor 
the passage of lochia into the general peritoneal cavity thus permitting 
the development of peritonitis, adhesions, and intestinal obstruction. 
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Table IV. Maternal Mortality 



CLASSICAL SEC- 
TION 

(113 CASES) 

LOAV CERVICAL 
SECTION 
(51 CASES) 

Cardiac decompensation 

1 

0 

Toxemia of pregnancy, premature 1 

separation of placenta, and 
suppression of urine 

0 

Toxic ileus 

1 

0 

Sepsis and paralytic ileus 

1 

0 

Pulmonary embolism 

2 

0 

Intestinal obstruction 

2 

0 


There were 8 deaths following the classical operation and none follow- 
ing the low section. The death which resulted from cardiac failure and 
the one following toxemia of pregnancy complicated by premature 
separation of the placenta would undoubtedly have occurred regardless 
of the type of operation. However, it is quite likely in some of the other 
6 patients that the outcome would have been different had a low cervical 
section been done. 

FATALITIES 

Case 1. — A. M. (Unit 35995.) A classical section and Pomeroy sterilization 
under local anesthesia were done on a primipara, aged 20 years, within two weeks of 
term. The indication was congenital heart disease with symptoms of decompensa- 
tion. She died of cardiac failure eight hours after the operation. 

Case 2. — J. McG. (Unit 60932.) A classical section was done on a primipara, 
aged 25, on Aug. 12, 1934; she was 7 weeks premature. The indication was toxemia 
of pregnancy complicated by concealed hemorrhage due to a premature separation 
of the placenta. At operation much fluid blood and clots escaped from the uterus 
under tension. The uterus showed many petechiae and a few larger areas of ec- 
chymosis. The left broad ligament was liemorrhagic. About eigliteen hours later 
she vomited 12 ounces of bloody fluid but was apparently doing well. She developed 
a suppression of the urine and all treatment directed to this was of no avail. 

Case 3. — A. J, (Unit 43420.) A classical section was done in a primipara, aged 
25, at term Feb. 13, 1931. The indication was a contracted pelvis following a 
twelve-hour test of labor with membranes intact. The patient did poorly after op- 
eration, soon developing abdominal distention, vomiting, and a moderately high 
fever. These sj-mptoms persisted and .she died six days postoperativcly with a diag- 
nosis of toxic ileus. 

Case 4. — B. H. A classical section and Pomeroy sterilization were done May 18, 
1934, on a para v at the onset of labor. The indication was two previous sections. 
She did poorly soon after the operation, developing a rapid pulse, a high temperature, 
vomiting, and abdominal distention. A diagnosis of paralytic ileus was made. She 
died five days postoperativcly. At autopsy pus was found in the abdominal wound 
and in the uterine wound. Several coils of small gut were densely adherent to the 
abdominal wall. There were some blood clots and free blood in the peritoneal 
cavity probably due to a ligature slipping over the resected portion of the left 
Fallopian tube. This hemorrhage only partially accounted for her death, sepsis 
and paralytic ileus being the actual cau.ses. 

Cask 5. — A. N. (Unit 48706.) A classical section for nephritic toxemia two 
weeks before term was done on a para i, aged 32, two hours following spontaneous 
rupture of the membranes. Postoperativcly, the patient had a moderately febrile 
reaction ever}' day, but it was thought that she would recover. On the fifteenth 
day she developed a pulmonary embolism and died fourteen hours later. 
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Case 6— B, S. (Unit 12153.) A classical section was done on a primipara, aged 
39, at term Sept. 17, 1927. The indication was poor progress in an elderly patient. 
Membranes had been ruptured twenty-four hours with fairly active labor for twenty- 
four hours. Her postoperative course was uneventful and afebrile until the fifth 
day when she developed symptoms of acute collapse with pain in the right shoulder, 
cyanosis, and a rapid pulse and a temperature. She died eighteen hours later. 
Diagnosis: Pulmonary embolism. 

Case 7. — A. D. (Unit 42448.) A classical section was done on a primipara, 
aged 36, at term on Nov. 30, 1930. The indication was a big baby with a breech 
presenting in an older patient who made unsatisfactory progress. Eupture of the 
membranes and active labor had existed seventeen hours. She had a very stormy 
postoperative course, developing pulmonary collapse and lobar pneumonia. A 
laparotomy was done twenty-three days following the section for an acute intestinal 
obstruction due to adhesions. There was considerable exudate in the pelvis. She died 
two weeks following this and thirty-seven days following the section. 

Case 8. — ^V. L. (Unit 40843.) An elective classical section was done on a para ii, 
aged 31, on Aug. 15, 1930, two weeks before term. The indication was a previous 
section. On the seventh day follo^ving operation a diagnosis of complete obstruction 
was made and at laparotomy the obstniction was found to be due to an adhesion be- 
tween the small intestine and the parietal peritoneum. The adhesion was released 
but the patient died twelve hours later. Diagnosis: Intestinal obstruction. 

SUJOLVRY 

Cesarean section in this series resulted in a high maternal mortality. 
This may be due to the relatively large number of classical operations 
performed. During the past four or five jmars we have done fewer 
classieals and more cervical sections, and this has resulted in a definitely 
lower maternal mortality. 

In this group the more serious complications such as ileus, pulmonary 
embolism, thrombophlebitis of the veins of the leg, peritonitis and in- 
testinal obstruction occurred relatively more frequently following the 
classical operation. 

There were eight deaths all of which followed the classical operation. 

Sections were done for 3 ruptured uteri all of which were subsequent 
to previous classical operations. 

Two patients were operated upon for acute intestinal obstruction 
during the post-partum period because of bands of adliesions. Two 
other patients developed acute intestinal obstruction due to adhesions 
some time after discharge from the hospital. All of these occurred 
after classical sections. It appears that the troublesome adhesions are 
more likely to develop folloAving the classical operation. 
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THE EXPERIMENTAL PRODUCTION OP INTERSEXUALITY 

IN THE FEMALE RAT^- 


R. R. Greene, M.S., M.D., M. W. Burrill, Ph.D., and A, C. Ivy, Ph.D., 

M.D., Chicago, III. 

(From the Department of Physiology and Pharmacology, Northwestern University 

Medical School) 

P ARTIAL or complete sex reversals have been found in almost aU 
classes of animals. In the human being, there are innumerable cases 
of pseudohermaphrodites reported. About 30 cases of true hermaphro- 
dites, that is, individuals having gonads of both sexes, are considered as 
authentic.^ Many theories have been presented in explanation of these 
abnormalities and much work has been done in attempts to reproduce 
them in experimental animals. Such procedures have been almost uni- 
formly unsuccessful in mammals. In contradistinction to the mam- 
malian experiments, very striking results have been obtained with 
amphibia and birds. The developing embryos of these animals are self- 
sufficient units, and, as such, are capable of being influenced by operative 
procedures and by environmental changes. The mammalian embryo is 
so situated that procedures which might conceivably alter its sexual 
differentiation interfere either directly with its o^vn ^dability or with the 
life of its host, the mother. 

The classic experiment in the field of mammalian intersexuality is 
that performed by nature, the production of the “free martin." The 
free martin is one member of twins in cattle, the other member is a 
normal male. Genetically a female, the free martin is masculinized to 
varying degrees. There is an atrophy or lack of development of 
Mullerian duct derivatives (oviducts, uterus, and upper vagina). The 
Wolffian duct derivatives (epididymis, vas deferens, seminal vesicles, 
and ejaculatory ducts) are usually present. The external genitalia 
(urogenital sinus and genital tubercle derivatives) are usually feminine 
in appearance and changes in the gonads are usually found. It has been 
established by Lillie and liis co-workers that the free martin is pro- 
duced only when there is an anastomosis between the placental vascular 
systems of the embrjmnic male and female.^"^ He has theorized that 
an hormone from the male reaches the female via the interconnecting 
blood supply. This “male sex hormone" inhibits the Mullerian or fe- 
male duct derivatives and stimulates the Wolffian or masculine duct 
derivatives.^ Thus a masculinized female or intersexed animal results. 

In the early, sexuallj^ undifferentiated embryonic .state, the Mullerian 
and Wolffian ducts co-exist, and up to a certain period the embryo is 
equipotential as to future sexual development. That is, the anlage of 
both male and female sexual sy.stems is present. Inasmuch as the 
gonad of the male differentiates into a testicle earlier than the gonad 

•Presenter] at a mcetlnp of the Chicago Gynecological Society, April 15, 1038. 
Till."; work wa.s .supported In part, by a gr.ant from tbe .To.slali Mac,v. Jr.. Founda- 
tion. 


3038 



GREENE ET AL. : PRODUCTION OP INTERSEXUALITY IN RAT 1039 

of the female differentiates into an ovary, it is possible that the “male 
hormone” being formed first should have a directive influence on the de- 
velopment of sexual structures in the female twin, inhibiting female 
structures and stimulating male structures. 

Attempts to influence sex development in amphibia and birds by ad- 
ministering sex hormones to the developing embryo have been successful. 
Partial (intersexes) and complete sex reversals have been obtained by 
this method in both amphibia and birds."”^® Attempts to influence 
sexual differentiation of the mammalian embryo by administering sex 
hormones to the pregnant mother have met with slight success. Evi- 
dence has been presented, however, that development of the external 
genitalia of female rats can be permanently modified by giving large 
doses of estrogenic substance to the pregnant mother of these animals 
during tlie last few days of her pregnancy^"'-® Tlie lesion produced 
is a marked hypospadias (the female rat normally has a complete 
clitorine urethra). ‘Wliile this modification is a permanent arrestment 
of the caudal portion of the urogenital sinus, it can hardly be considered 
in the light of an intersexual change. The male has only been slightly 
affected. The amount of female sex hormone that can be given to the 
pregnant rat is limited. Large doses, given early enough in preg- 
nancy to conceivably feminize the male embryo, have caused resorption 
or abortion of the pregnancy in our experimental work to date. 

In view, however, of the very definite effect of estrogenic substance on 
the development of the external genitalia of the rat, it was hoped that 
male sex hormone might have an analogous action, and might even in- 
fluence the development of the female embryo sufficiently to produce 
some evidence of true intersexuality. The rat is a good subject for such 
an experiment. Its gestation period is short (twenty-two days) , and its 
embryonic development is relatively slow. Implantation takes place 
on the fifth day,^'''-® and a placenta like that of the human being, with 
chorionic cells in direct contact with the maternal blood stream, is de- 
veloped. The indifferent gonad starts to differentiate into a testis late 
on the fourteenth day.^^ If the gonad is to be an ovary it does not 
start to differentiate until the seventeenth day.^‘ 

EXPERBIENTS AND RESULTS 

Pregnant rats have been injected with testosterone and testosterone propionate. 
Varying doses have been given at different periods of the last third of the pregnancy 
by^ single or multiple injections. The pregnancy of the majority of these treated 
animals has been terminated by resorption or abortion. Of 152 animals treated 55 
have delivered at term, spontaneously or by cesarean section. The female offspring 
of 45 of these litters have shown varying degrees of masculinization. Apparently 
subthreshold dosages were responsible for lack of masculinizing changes in the fe- 
ma-les of the 10 remaining litters. Sixty-four newborn and 40 adult intersexed 
animals have been studied by gi'oss and microscopic dissections. Histologic speci- 
mens and whole mounts have been prepared, and wax plate and graphic reconstruc- 
tions have been made. The degree of masculinization seems to vary with the amount 
of male sex hormone given and also with the period of pregnancy when treatment 
IS administered. A difference in response between litters is noticeable, but there 
are only slight variations between females of the same litter. 

Clianges in the external genitalia vary. Small dosages inhibit development of 
ne vaginal introitus so that the external vagina is represented by a crescentic .skin 
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fold embracing tlie caudal base of the phallus which is hypospadiac. _ Larger doses 
cause the production of a penis with a nonpatent ‘‘skin fold.” With stiU larpr 
dosages, the external vagina is completely absent and the phallus is a small but 
apparently normal penis (Lig. 1). os priapi which is present in the normal 
male rat is also found in the penis of these intersexed animals. 

Changes in the internal genitalia are equally striking. The lower part of the 
vagina is completely absent with the higher dosages. In some animals the upper 



Pig. 3.— "Wax plate reconstruction of part of the urogenital region of adult inter- 
sexed Rat 29-A. Tlie front of tlie urethra has been cut away to sliow the vagina 
emptying into the urethra by bilateral ostia. V.O., vaginal orifices ; E.D.O., ejacula- 
tory duct orifices. 



Pig. 4. — ^Dissection of genital tract of intersexed Rat 80-B. (dorsal viewl Left 
gonad -was removed for histologic study. U., uteri; V.D., vas deferens* JBP eni- 
did^is; S.V., seminal vesicle; P.PR., posterior prostatic lobe; VR , urkhra'’ UT 


two-thirds appears to end blindly. In these animals the uteri and upper vagina are 
markedly distended with retained secretions (Mg. 2). 

In other a.nimals whose mothers have received stiU liigher dosages, the vagina com- 
municates with the urethra by bilateral ostia medial to the ostia of the ejaculatory 
ducts. A wax plate reconstmction of this region has been made from serial sections 
of one of these adult animals (Mg. 3). This condition is interpreted as a preserva- 
tion of the original bilateral communications of the Miillerian ducts with the urogen- 
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ital sinus. Serial sections and wax plate reconstructions reveal similar conditions in 
the newborn affected animal. In some, tlie bilateral junctions of the vaginal ep- 
ithelium with the epithelium of the urethra are not patent, but in others they are 
patent. 

Combined with the agenesis of the distal part of the vagina, there is a develop- 
ment of masculine urogenital sinus derivatives. In well-modified animals all the 
various prostatic lobes are found. In less well-modified animals fewer lobes are 
present; in some cases prostatic development is represented by the presence of ven- 
tral lobes alone. These lobes (pafa-urethral glands) have been observed macro- 



Fig. 5 . — Section through left gon.ad region 
ovary; OV., oviduct; I/., uterus; Y.D,, vas 
CAVD.'E., caudad epididymis. 


of young intersexed Rat 80-A. O., 

deferens ; CAP.E., caput epididymis ; 


scopically in experimental animals having no other internal or external genital ab- 
normality. In the normal adult female they are usually not grossly visible but have 
been reported as present in the majority of normal females treated udth large doses 
of male sex hormono.^s, 20 

Complete 'Wolfiian duct derivatives have been found as bilateral stnictiires in 6 
adults and as unilateral structures in 2 adults. These derivatives include head and 
tail of the epididymis, vas deferens, seminal vesicle, and ejaculatory duct (Figs. 4 
and 5). Efferent tubules connect the head of the epididymis with the rote of the 
gonad. 
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ficient stiniuliition of them nuiy and can occur and tlie clinical syndrome persists. 
If this area of the ovaries described by Dr. Ramsay as the usual site of the rete 
ovarii is e.xcised, ^ve are definitely removing a. probable cause and thereby lessening 
the chance of unsuccessful surgical therapy. 

Adrenal cortical disorders occupy an important place in the differential diagnosis 
of obstetric tind gynecologic conditions. Therefore I feel this evening’s presentations 
are a definite advancement towards our clinical understanding of this very important 
group of pituitary-adrenal-gonadal disorders. 

DE. RAirSAY (closing). — Among the many descriptions of the origin of male 
interstitial cells, origin by direct transformation of the interstitial connective 
tissue cells is a most interesting and probable one. During inflammatory processes 
in the testis, series of close transitions between connective tissue and male inter- 
stitial cells have been seen. Such possibilities, no doubt, explain the facility with 
which the interstital cells may fluctuate in number. The suggestion that these cells 
develop from the original gonadal genii aloid cells not included early in testis tubules, 
I think, should not be east aside. 

In all fairness to those holding opposite views, I would like to mention that the 
actual function of the interstitial cells has been questioned, particularly those of 
the female. It is well known that interstitial cells in the human ovarj^ (ad- 
mittedly homologues of male interstitial cells) are extremely rare and may be 
absent entirely. Such individuals exhibit no lack of proper female characteristics. 

Embryologically, there are three materials which may be considered as contain- 
ing masculinizing factors. First, in the gonads, there are two parts: the tubules 
and the interstitial cells; and second, as has been mentioned, the adrenal cortical 
material. The virilistic effects of the adrenal cortex have been explained as due 
to its proximity in origin to the gonadal anlagen. Such an explanation is, how- 
ever, quite obscure and inadequate. A functional linkage between gonad and 
adrenal cortex, although elusive so far, is strongly suggested. In the normal 
ovaries used in this study, adrenal cortex is ab.sent. 

DR. McCAHEY (closing). — With regard to what has been said about removal 
of tumors of the adrenal without beneficial results, it is quite possible that, in such 
instances, the virilism persists because of endocrine 'activity of testis tissue- in the 
ovary. It is also conceivable that removal of an ovarian tumor would not com- 
pletely relieve virilism and the reason might be that testis tissue in the mesovarium 
was left behind. 

I must disagree with Dr. Mazer’s statements. There is abundant experimental 
evidence that testis hormone causes masculinization. For example, the ordinary 
barnyard hen has a functioning ovary and a rudimentarj' ovary. If the good 
ovary is removed the rudimentary ovary may develop into a testis-like organ. 
This is due to growth of tissue representative of the primary gonad in the ovary. 
The bird will then develop all the characteristics of a rooster but is, nevertheless, 
genetically a female. In a recent issue of Endocrinology an experiment was 
reported in which it was found that implantation of ovaries into the ears 
of castrated male mice prer-ented the atrophy of the prostate and seminal ve-sicles 
which invariably follows castration. It seems likely that the explanation of this 
finding is that the implantation of the ovaries into the particular site chosen, which 
would have a temperature comparable to that of the scrotum, permitted the testis 
remnants in the ovary to remain active. 

Dr. Mazer also states that he finds that when he injects large amounts of testis 
hormone into women they do not develop virilism. I would like to point out that 
similar injections into men with the symptoms of hj-pogonadism have practically 
no effect. It appears that the commercial preparations of testis hormone at present 
available are not potent therapeutically. 

In his discussion Dr. Mazer said repeatedly that it was not possible to use more 
than one or two animals in the urinary assays for testis hormone. It is our 
practice to use three or more birds for each assay. We have never reported a finding 
based on the result obtained in one capon. A few of our assays are based on 
the response obtained in two capons but such were due to the fact that one of the 
trio originally injected was found to be unsatisfactory for test purposes. 
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has been found in 23 newborns (Pigs. 6 and 7). A detailed study of the gonad and 
its accompanying tubules has not yet been made. 

In a preliminary report on this subject, 3o it was stated that evidence of Mullerian 
duct inhibition had been found. Such evidence has been limited to that found in 
serial sections of 2 newborns. In all other newborns and in all adults to date, ovi- 
ducts and uteri (the rat has a double uterus) have been present. 

DISCU.SSION 

Other investigators have given androgenic substances to pregnant 
rats. Hain obtained resorptions vdth testosterone but noted a few 
successful deliveries with some of the synthetic androgens.^^ She ap- 
parently did not stud)’’ these offspring. Scipiades, in studying the ef- 
fect of testosterone and testosterone propionate on the length of preg- 
nancy, reported several deliveries of living young but made no remarks 
as to their morphologic eondition.^^ 

While our work was in progress, Dantehakoff reported changes similar 
to ours in the forty-five-day embryonic female guinea pig. She ob- 
tained these changes by injecting solutions of testosterone propionate 
directly into the amniotic cavity of the fifteen-day intrauterine embryo. 
She has not reported any changes in adult animals to our knowledge. 
The presumption is that none of her animals survived to term.®®'^® Since 
our preliminary note on this subject, our findings have been confirmed in 
the mouse by Eaynaud®' and confirmed in part in the rat by Hamilton 
and Gardner.®® 

These findings seem to confirm Lillie’s theoi’y that it is a "male sex 
hormone” from the embryonic male that is responsible for the mas- 
culinization of the genetic female tvdn (free martin). However, cer- 
tain differences exist between the free martin and our masculinized 
females. In the free martin, the Wolffian duct derivatives (the vas 
deferens, seminal vesicles, etc.) are stimulated, whereas, the Mullerian 
duct derivatives (oviduct, uterus, etc.) are inhibited. Its urogenital 
sinus and genital tubercle derivatives are usually not affected. Our 
animals show stimulation of Wolffian duet derivatives, but display little 
inhibition of kliillerian duct elements. The entodermal urogenital sinus 
derivatives show most marked changes. Two explanations for these 
differences may be advanced: (1) The male hormones in the two cases 
are not identical, since one is derived from embryonic testes and the 
other is an adult testicular principle; (2) the hormones are identical, 
but in the experimental animals the hormone is not effective as early nor 
for as long a period as in the free martin. Also, the total quantity of 
hormone acting on our animals may be less than in the free martin. 

In well-masculinized animals only the upper two-thirds of the vagina 
is present. In some it ends blindly, in others the distal end communi- 
cates with the urethra by bilateral o.stia. The remainder of the urethra 
presents a purely masculine appearance. In order to explain this con- 
dition, it is necessary to assume that the urogenital sinus is originally 
bipotential with respect to its sexual differentiation. It may give rise to 
the urethra, vestibular (Bartholin’s) glands, lower vagina and other 
structures in the female, or it may give rise to the urethra, prostatic 
diverticula, Cowper’s glands, etc., in the male. Interference with the 
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In less Tvell-moaified females, only seminal Tesicles and ejaculatory ducts are 
present. The various prostatic lobes have been found with no preservation of the 
Wolffian duct derivatives. 



Fig. 6. — ^Left gonad region of newborn intersexed Rat 93-A. Drawing based on 
graphic reconstruction. O, ovarv ; E.T., efferent tubules ; CAP.E., caput epididymis ; 
OAVD.E., caudad epididymis-, O.D., oviduct; U., uterus; Y.D., vas deferens. 



reconstrurtion of part of urogenital region of newborn inter- 
biio+«^aii »0-A- (dorsal view). The vagina of this rat communicates with the urethra 
btoterally, but these communications are not patent. Y., vagina ; V.D. vas deferent! • 
seminal vesicle; E.D., ejaculatory duct; P.R., prostatic diverticula; U., urethrl’ 


Complete unilateral persistence of the Wolflaan duct from gonad to urethra with 
anlage of efferent tubules, epididymis, seminal vesicles, and ejaculatory ducts, has 
been identified in 10 newborns. Complete bilateral persistence of these structures 
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embryonic development of genetic females is so modified that nteri, 
oviducts, and upper vagina; combined with epididymis, vas deferens, 
seminal vesicles, ejaculatory ducts, the various prostatic lobes, Cowper’s 
glands, and a penis are fomid in the same adult animals. Indicative 
evidence that the lower part of the vagina is derived, from the uro- 
genital sinus in the rat is presented. It is suggested that an excess of 
androgenic substance in the human pregnant organism may be the 
causal factor in the production of some human intersexes. 

The crystalline testosterone and testo.sterone propionate used in tliis work "were gen- 
erously supplied by the Sobering Corpoi-ation and Ciba Pharmaceutical Products Inc. 
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From their studies the authors show that acute inflammatory diseases of the 
female genitalia result in a marked sensitivity to insulin. TJiis is tlie result of the 
decreased ability of the liver to store glj'cogcn. Such a reaction could not be 
demonstrated when the inflammatory process was subacute or chronic. When the 
inflammatory process is virulent and widespread, tlie intermediate metabolism is dis- 
turbed as a result of damage to the liver parenchyma. No liver change could be 
demonstrated in extrauterine x)regnancy. The re.sulting icterus must tlierefore be a 
hcmelj-tic one rather than one of liver origin. 


Ralph A. Rels. 
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normal course of development in the genetic female by an excess of male 
sex hormone, then, would cause inhibition of the feminine tendencies 
(absence of lower vagina) and stimulation of the masculine tendencies 
(presence of prostates, etc.). The bilateral communications of the upper 
vagina with the urethra in some of our affected animals can only be in- 
terpreted as a persistence of the original junctions of the Mullerian 
ducts with the urogenital sinus. Thus the incomplete vagina which is 
found in these animals represents that portion of the normal vagina 
which is derived from the Mullerian duets. The lower portion which 
has been inhibited must, therefore, normally arise from the urogenital 
sinus. This interpretation is at variance with some theories concerning 
the normal derivation of the vagina, although Koff^® has found that the 
lower segment of the human vagina is derived from the urogenital 
sinus. Embryologic studies on the rat are being made to ascertain the 
accuracy of our hypothesis. 

During the progress of this work, 2 cases of arrested development 
of the lower vagina in human beings, similar to the findings in our rats, 
have been brought to our attention (through the courtesy of Drs. H. 0. 
Jones, Harry Culver, and W. T. Carlisle). These children had hypo- 
spadiac, penislike organs and apparently normal ovaries, Fallopian 
tubes, and uteri. Only the upper portion of the vagina was present, 
and it communicated with the urethra about 1 inch from the urethral 
meatus. So far as could be determined by palpation and abdominal 
exploration, no prostates or seminal vesicles were present. Hugh Young 
has reported 6 human beings with similar vaginourethral communica- 
tions.'*® Von Neugebauer has reported many such cases.^^ Several of 
these cases that came to the autopsy table were thoroughly dissected, 
and prostates and seminal vesicles were foimd.^®' 

Womack and Koch first reported iu 1930 that a substance having 
properties of the male sex hormone was found in normal human female 
urine and in normal human pregnancy urine.^® It is most interesting 
that this androgenic substance is not only present in normal human 
female urine, but that it is present in very nearly the same concentration 
that it is found in normal human male urine.^® Estrogenic substance 
(female sex hormone-like substance) is found in normal male urine.^® 
The concentration of estrogenic .substance is relatively higher, however, 
in female urine than in male urine.^® Androgenic substance has been 
found in normal human placenta.s'^'*’ ■*'’ (and unpublished observations of 
the author). These facts make the results of our experimental work 
on rats of more than academic interest. Large amounts of androgenic 
substance injected into the mother rat have so influenced sexual develop- 
ment of the embryo that a masculinized female or an intersexed ani- 
mal has resulted. It is conceivable then, that an excess of androgenic 
substance circulating in the pregnant human female may so influence 
sexual differentiation of the embryo tliat a masculinized human female 
or an intersex results. 

SUMMARY 

The production of intersexed rats by the administration of male sex 
hormone to the pregnant mothers of these animals is reported. The 
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was reduced into tlie abdomen and removed with its pedicle (Pig. 2). The gall blad- 
der, liver, kidneys, and suprarenals were cursorily palpated and presumed to be nor- 
mal. A prophylactic appendectomy was done, the hernia repaired, and the abdomen 
closed. The convalescence was satisfactory. 

Pathologist’s Peport . — The external coat of the testis was composed of 
a dense, very cellular, librous tissue stroma, containing single smooth muscle 
fiber cells and moderately dilated capillaries. The larger blood vessels lying deeper 
in this capsule had moderately thickened walls, and surrounding them were small 
islands of nerve bundles and also islands of epithelial-lilce cells with large round to 



Pig-. 1. — Showing findings at operation. The designation Ov on the left should he 
gonad, as no liistologic proof was obtained that the tissue was ovarian. 



Fig. 2. 


oval nuclei. The cytoplasm was slightly granular and in places vacuolated and also 
contained small brownish looking granules. The nucleus was composed of a finely 
reticulated chromatin material. In the deeper portions of the section there were 
islands of tissue composed of single tuboglandular structures lined by a high co- 
lumnar epithelium with slightly elongated nuclei. The cell membranes of these 
cells were indistinct and their lumina appeared to be occluded (Fig. 3). 

The chromatin of the nucleus was considerably more dense than those cells de- 
scribed above. About these tubular structures was a fairly dense capsule of con- 
nective tissue, containing swollen fibroeytes with pale staining oval to elongated 
vesicular nuclei. Surrounding these isolated tubular structures were large numbers 






TWO CASES OF INTEESEXUALITY^^ 

AVilliam T. Carlisle, M.D.,'And C. J. Geiger, M.D., Chicago, III. 

HTHE term “ i'ntersex, ” according to Goldsclimidt, refers to those individuals wlio 
A started out either male or female from a genetic standpoint hut who, after a 
certain period, completed their sexual development in the opposite direction. In the 
intersex there is first a female phase and later a male phase, or vice versa, and in 
the second phase a typical mixture of both sexes exists. All true and pseudo- 
hermaphrodites are intersexes genetically. 

It is exceedingly difficult to define sex from a biologic vie^oint and, according 
to Lillie, there is no such entity but rather a dimorphism into contrasting char- 
acters, whether they are biologic or psychologic. In a general way, sex is a funda- 
mental attribute of nature and the exact mechanism is not fully known, although 
a special capacity of protoplasm, a regulatory force from the chromosomes, genes, 
and endocrine glands as well as environmental factors in the production of sex have 
been alluded to. Sexual deviations with the production of intersexes may then 
result from some unusual condition of the above four factors. 

The following cases are presented because of certain recent investigations which 
seem to shed more light on their evolution, and also because we encountered prob- 
lems in surgical procedure wliich did not seem to be sufficiently defined. 

Case 1. — J. L., a white female aged twenty years, married six months, entered 
the hospital JDec. 21, 1936, complaining of swelling in the right inguinal region for 
the past fifteen years which, for the past two months, had been painful. She stated 
that she had never menstruated. Coitus was painful but was undertaken about 
twice weekly. The patient had always been healthy, even escaping most of the 
childhood diseases. There was no family history suggestive of hermaphroditism, 
carcinoma, or syphilis, and venereal disease was denied. 

Physical examination revealed an individual whose appearance was quite feminine. 
There was no evidence of hair on the face, chest, or in the axillae; only a few 
scattered black pubic hairs were noted. The hands and fingers were somewhat mas- 
culine in type, but the feet were distinctly feminine in size and shape. No laryngeal 
prominence was evident. The voice was that of a woman. The breasts were sym- 
metrical and well developed. In the right inguinal region there wms an egg-sized 
mass which was tender, mobile, not reducible to the abdominal cavity, and gave a 
distinct impulse on coughing. The left inguinal canal was normal. The appear- 
ance of the external genitalia, except for the absence of hair, was essentially nor- 
mal. Tile clitoris appeared normal in size and in its relation to the urethral orifice. 
Skene’s ducts and Bartholin’s glands were not palpated. Tlie vagina was short 
but elastic. Rugae were web. established. The uterus was apparently absent. The 
adnexa were not palpated. 

Laboratory findings were as follows: Blood pressure 120/80; hemoglobin (Salili) 
SO per cent; erythrocytes 4,500,000; leucocj’tes 7,400. X-ray picture of the seba 
turcica was negative; x-ray picture of the pelvis suggested masculinization. Basal 
metabobe rate was plus 4. 

A diagnosis was made of the right inguinal hernia, Miiberian duct agenesis. 

The patient was submitted to operation on Dec. 23, 1936. A modified Pfan- 
nenstiel’s incision was extended to expose the right inguinal region. The abdomen 
was opened (Fig. 1). There was no evidence of uterus. Fallopian tubes, or vestigial 
stnieture. Tlie left gonad was smooth, rounded, about 2 cm. by 3 cm., opalescent; no 
olhcles were evident. It was attached to the wall of the pelvis by rather a firm 
mnd of peritoneum,- .resembling an atrophic infundibulopelvic ligament. On the 
right sid e a somewhat similar structure was prolapsed into the inguinal canal. This 

♦Presented at a meeting -ot the Chicago Gynecological Societj% April ig, 1938 
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mother noted that the clitoris was enlarging and becoming penislike. This con- 
tinued to grow and erections were disturbingly frequent. To avoid the neighbors 
becoming aware of her problem, she had not permitted the child to -play; \vith other 
children and had kept the same maid. She described in tragic detail the fears of a 
parent with a cliild of undetermined sex. During the past year itching and dysuria 
had been noted occasionally and “pus in the urine” was found twice by the fam- 
ily doctor. Measles, frequent respiratory infections, chronic constipation, and 
three convulsions constitute her medical past. Her brother was nine years of age 
and was precociously developed; axillary and pubic iiair was well established. Tlie 
maternal gi’andmother had diabetes. The mother had repeatedly taken tliyroid 
extract and was taking thyroid while pregnant with this child. 

The general examination revealed a well-developed, well-nourished child who ap- 
peared distinctly feminine. The abnormalities noted in the teeth were some separa- 
tion of the incisors; in the hands there was a slight incurving of the last phalanges 
of the little fingers. Both hands were broader than normal. The body weight, 
height, and trunlc extremities were normal. The laryngeal prominence was not pal- 
pated. On inspection of the genitalia, there was an abundant growth of thin, 
brown curly hair about the vulva. The clitoris was a dangling penislike structure 
with a somewhat redundant prepuce. At its base there was an opening, the urethra. 
There was a suggestion of labia majora but no labia minora, hymen, or vaginal 
orifice. Bimanual palpation through the rectum detected a small uterus. The 
ovaries were not palpated nor was there any structure suggestive of a prostate. 

Cystoscopic Eeport l)y Dr. Marry Culver: By hugging the roof of the urethra, 
a No. 21 F. cystoscope was readily passed into the bladder which appeared to be 
normal. On the floor of the urethra, 2 cm. from the vesical orifice, was an open- 
ing. Through this the cystoscope passed for a distance of 3 cm. into a pouch lined 
by typical vaginal epithelium. The opening of the vagina into the urethra was 
2 cm. distant from the urinary meatus. 

Latoratory Findings . — ^Repeated urinalyses, blood and stool examinations were 
normal. Blood chemistry: nonprotein nitrogen 33 mg,, sugar 93 mg,, cholesterol 
140 mg. per 100 c.c. of blood; sugar tolerance 93, 108, 93, 91. Wassermann nega- 
tive. Basal metabolic rates were minus 30 and minus 23. Cholesterol determina- 
tions on the same days were 140 and 154. Hormone studies by Dr. Barnes showed 
androsterone 0.2 mg. and a trace of female sex hormone. 

A diagnosis was made of female pseudohermapliroditism with masculinized ex- • 
ternal genitalia. 

On Nov. 29, 1937, a laparotomy was done for further study of tlie internal 
organs. There were an apparently normal uterus, tubes, and ovaries with normal 
relations and ligamentous supports. Two punch biopsies were taken from the right 
ovarj'. As the left ovary was identical, it was not disturbed. Careful search was 
made for other gonadal structures. Dr. Culver palpated the kidneys and supra- 
renals and believed them to be normal. A prophylactic appendectomy was done. 
The abdomen was closed and the phallus removed according to the technic of Hugh 
Young. The convalescence was satisfactory. 

The histologic report of the ovarian biopsies was normal ovarian tissue with 
many miniature Graafian follicles. The embryologic explanation of this case is tliat 
there was apparently an inadequate stimulus for development of the sinovaginal 
bulb into the normal structures of the external genitalia. The Mullerian tubercle 
and urogenital sinus, instead of descending to form the vulval cleft, remained in 
the position of much earlier development, so the external evidence of a vagina was 
not present. 

The next problem was the determination of the optimum time in this child 's life 
for the reconstruction of the vagina. In reviewing other case reports of this con- 
dition, which is by no means a rare one, wc were unable to find any discussion or 
reference to the time when a vaginal plastic of this tj-pe would be most likely to 
afford a good functional result. From a psycliologic viewpoint, the earlier the time 
the better. The external genitalia of this child are now, however, not unlike a 
normal female child. 
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of cells with rather distinct cytoplasmic membranes and a distinct vacuolated cyto- 
plasm. The nuclei of these cells were round to oval and vesicular with a reticulated 
chromatin network. Dispersed throughout these cells were small capillaries lined by 
a moderately swollen endothelium and supported by fine strands of connective tis- 
sue with swollen nuclei. 

In addition, there were other islands composed wholly of a tubular adenomatous 
structure containing a more clearly defined lumen. The cells were columnar, the 
nuclei were oval in shape and similar to those described in the other islands of tissue. 
. Some of these cells formed solid cords and wmre separated from each other by 
dense infiltrations of connective tissue stroma containing large, elongated and 
slightly oval and occasionally irregular nuclei. These islands, however, were devoid 
of the epithelial-like cells that formed the interstitial stroma described in the other 
islands. Here and there one could see transitional stages, varying from just tubular 
structures to where occasional tubular structures were seen surrounded by large num- 
bers of cells, Leydig-like in appearance and similar to those described above. 

After van Gieson stain, the islands were composed wholly of tubular structure 
containing much connective tissue, whereas those containing Leydig's cells con- 
tained only fine strands of collagen fibers. 


Fig. 3. 



Sudan Hi stain revealed the Leydig fat cells filled with many fine sudanophilic 
droplets. Here and there were small groups of these cells which were free of fat 
droplets, and liere they exhibit a more definite epithelial-like structure. Mitotic 
figures were not see in this section. 

Sections taken through the anatomical position of the funiculus revealed a dense 
fibromuscular stroma with a suggestion of small atrophic tubules in occasional 
areas. The lining of these tubules was composed of a flattened epithelium and a 
fairly thick-walled stroma. 

Hone of the sections taken showed any evidence of ovarian tissue. 

The postoperative hormone studies by Dr. Barnes were as follows: 2.6 mg. 

androsterone and 10 gamma of female sex hormone in a twenty-four-hour snecimen 
or urine. ^ 

a recent interview, the patient stated that the dyspareunia was less marked* 
tiiat her se.x appetite did not seem to be atfected one way or the other by the opera- 
mn, but that she believed she had been more jealous of her husband than formerly. 

er ueiglit had remained stationary. She seemed particularly to regret not beinp 
able to Jiave children and inquired about the advisability of adopting a child. 


undetermined. The following history was given by 
,rr the age of six months no abnormalities were noted. The cliild's 

t, owth rate, teething, activity, etc., were normal. At about this time, however the 
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when the testicles were removed by surgery, developed very severe signs of menopause 
which proved resistance against female hormones but disappeared when male hor- 
mones were applied. 

The first case of Dr. Carlisle is not only an intersex but a severe type of develop- 
mental deficiency, since the products of the Mullerian ducts are missing. The lack 
of pubic and axillary hair also is a developmental deficiency, since pubic and axillary 
hair belong to both sexes. The second case belongs to the very small group of pri- 
marily male and secondarily female intersexes. For this case it is very difficult to 
figure out the rotation point. It seems that there is a possibility of a rotation, an 
incomjjlete turning back to the primary sex for a short speU, and again another 
rotation, which would explain the combination of sex characters that cannot be ex- 
plained by one rotation point onl}'. 


SOME OBSERVATIONS ON THE INFECTIOUS AGENTS 
CAUSING LEUCORRHEA DURING THE 
CHILDBEARING PERIOD 

Hildrus a. Poindexter, M.D., Washington, D. C. 

(From the Department of Bacteriology, Preventive Medicine, and Public Health, 

Howard University) 

F rom a study of 1,975 patients examined during a venereal disease 
survey in Tallahatchie County, Mississippi, in 1937, 399, or 20.2 per 
cent, gave leucorrhea as a chief symptom. Three hundred and eighteen 
of these women were in the childbearing age and 81 had passed the 
menopause. The laboratory .study of these cases forms the basis for this 
report. 

Leucorrhea in varying degrees is such a common finding in adults 
that many women think of it as being a normal condition. This attitude 
on the part of the patient has been supported to some extent by the 
general practitioner who, too often after excluding cervical lacerations 
or uterine malposition, tliinks of only one infectious etiologic agent, 
gonococcus. In patients showing leucorrhea, the laboratory diagnosis 
consists chiefly of a dried urethral or cervical smear stained by the Gram 
stain method or methylene blue. It should be remembered that such 
smears are not ideal for a scientific diagnosis of leucorrhea due to 
Trichomonas vaginalis, a protozoan or Monilia albicans, a member of the 
HjTfhomyeetes order. 

laboratory differential diagnosis of infectious leucorrhea 

There are several infectious agents which should be considered in 
patients who present the symptom of leucorrhea as a primary complaint 
during the childbearing age : 

1. Neisseria gonorrhocae . — A dried, stained, smear from the cervix or urethra will 
show gram-uegative extra- and infraeellular diplococci. In doubtful cases, a culture 
of the cer\'ical or urethral pus on a chocolate blood agar plate will give the positive 
test of Gordon and McLcod.r 

S. Trichomonas vaginalis . — A suspension of the fre.sh pus in isotonic magnesium 
sulphate, when examined under the microscope with the low or high power lens, will 
show the very active flagellate, which is about the size of a leucocyte. 
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In several instances in Avliicli the operation -was done in infancy, the problem of 
follow-up dilatations was irksome to the patient, family, and attending physician. 
Having in mind the influence of estrogenic substance on vaginal lijiiertrophy, it is 
our plan to do the plastic operation after the onset of puberty. 

SUMjMARY 

Two cases are presented; One a wife with a right testicular-like gonad, a 
Mullerian duct agenesis, normal external genitalia, and a pecubar absence of body 
hair. The other case is that of a girl aged three years with a penislike phallus, 
normal female internal genitalia, and masculinized external genitalia. With the 
advancing knowledge of endocrinologj', genetics, and enibiyologj’', it is hoped that 
these individuals with indefinite sex may be afforded a better opportunity for phj’S- 
ical and psychic adjustment to the social scheme. 

6 North klicnioAN A^’ENTJE 


DISCUSSION 

DR. WALTER SCHILLER. — Up to twentj' years ago wo had no embryogenetic 
explanation for the various malformations of genital organs presenting characters 
of both sexes in one individual, and consequently had no logical system of classifi- 
cation. 

Kermauner, who wrote an extensive monograph on the subject, pointed out that 
these monsters have a combination of male and female sex characters which are 
assembled without rhyme or reason and thus make a logical explanation impossible. 
This negativistic attitude of pathologists has changed since Moszkowicz, of Vienna, 
published his papers on human intorsexes. His work is founded on the discoveries 
of Goldschmidt, of Berlin, which were carried out on butterflies. Moszkowicz most 
successfully applied Goldschmidt's theories in the field of human pathology. The 
main point is that sex is determined by chromosomes at the time of fertilization of 
the OTOra. In normal individuals by predominance of one or the other type of sex 
chromosomes, the sex is fixed and determined in one direction and consequently the 
primarily ambiguous, “anlage" of sexual organs and characters develop during 
embryonic life, in one direction. In abnormal cases, the primarily predominant 
and determining chromosomes lose their power and the chromosomes of the opposite 
sex succeed in determining power. This occurs at a time called rotation point. 
Each hermaphrodite, or as we prefer to say, intersex, is sufficiently characterized 
by its primary sex and the time of the rotation point within the period of the embry- 
onic life. Moszkowicz has published detailed diagrams, demonstrating normal de- 
veloping of sexual organs and characters for each month of intrauterine life. Com- 
paring the findings of the individual intersexes to these diagrams, it is very simple 
to determine the primary and tlie secondary sex, as well as the date of the rotation. 
Instead of the complicated and vague descriptions of former times, today 'we are 
characterizing an intersex by two statements only; first, of what sex was the indi- 
vidual primarily, second, when did the rotation in the secondary sex occur? 

Goldschmidt, in his papers, insists that human intersexes all are primarily female 
and secondarily male. During the last few years we have seen a few cases that dis- 
prove this statement, being examples of the primary male and secondarily female 
type. There is, however, no doubt that the majority of the human intersexes are 
as Goldschmidt has said, primarily female and secondarily male. The most com- 
mon type are individuals that are of female appearance, with well-developed fe- 
male secondary sex characters and female sex feelings. Genitalia present a well- 
developed female vulva, a short, poorly developed vagina, poorly developed uterus 
and tubes, and instead of ovaries, testicles of almost normal size, situated in the 
labia majora. It is very likely that such individuals are not only abnormalities in 
the anatomic, but abnormalities in the hormonic sense, also. Their sexual life and 
feelings are female but supported by male hormones. Some of these individuals 



-\X {CVAI/l.'A'I’fnX OF 'I'l!!.: AXTHUfOH IMTI.-ITAHV-LIKE 

srnsTAXOiC ixtjjaokiomal tkst for phkgxaxct 

With a STin»v of 'ini; P(i'-<nir.i; lii;t,A'fi(>x O}' Thik Ti;<t 
TO I’ji'fiLA.v (*onti:n’t 


Jor.L Fi:ji:i>.''fAN-. IM.l).. ,\si» IIaiioja* Fisk. ^M).. 
lilJOOKI.VN', X. V. 

tttifi //;> Ih t uf ttf f}ir Ciitit tj }■ 


V KKV soon nl’lt'r (JiHilliMi jiml {{i‘i*t:u* tlt’Sfrib'Ml tiicir “new. rapid. 

iHTnioniiejtl test for preLrnanev ainl •ryneeidutrieal eniiilitions." this 
study was underlalcen. 'J'lint this test is not entirely new lias alread.v 
heeii pointed mit by {ho Joitnml nf fin .{ inoriroti Mtdical A.'fsociitiioiir 
Thv lest was Hrsf proposed in l!tL*P by Jbtrires an*! J’ollatseliek'" of 
Vienna who snbsofpiently r<’poried the t(*st as tint wholly reliable. 
Alfred DenIselF in IfiL’!) and Ilyiuan Strauss' in also reported the 

test as unreliable after theii* i n vest iirat ions. Weisinan and Yerbury'’ 
reetndiy eatne to the same eonelnsion. iluiierman. Israeloff and llyiao- 
witz" reported in their pajier reml at tin* Ameriean Medieal Assoeia- 
tion Convention in Atlantie City in dune. that the test was 

ai'cnrate in ila per cent of the jiretrnant women. They used “follntein’ 
as an iintijLren in jierforminfr the intradernnd test. 'I’hey do not oll'er 
this lest as a sidistitnte for other tests but as a simple iiid in the 
diairnosis of the trravid state. Sehneider a.nd A. I'l (.’ohcnA however, 
eonelnded that the results obtained with anlnitrin-f> in.ieeted intra- 
dermallv in no wav exhibit the reliabilitv of this test ns a means of 
diaprnosinp: iiretruaney or tryneeolofrie disorders. The present authors 
eont rolled studies upon a larj^e ‘rroup of ])atients eoTn])letel.v jnstity 
the statement in the Journal of the Anieriran Medical Association, 
“There is. as yet. no reason to believe that the test is any more re- 
liable now than it was in 1029.” 

'I’lio (o.sf ns iK'rl’oriiu'd l»y (lilfilleu nnd Grefi;; was duplicaU'd oxnidly. This con- 
sisted of the iinradcriiial inject ion of two inininis of fresh anterior pituitary-like 
substance from pre<inancy urine which Jiad been Itept on ice. Readings were taken 
at, the end of one-half hour and at the end of one hour. failure of the skin to 
react was read as positive for ])regnancy. An increase in the size of the wJieal 
above 7 niin. in diameter with a surrounding erythema was read as negative for 
jiregnancy. The test material used had an “exj>iratioir ’ dale that was a mininiuai 
of four to five months after its use. 

Eighty-eight pregnant women were used in the first jiart of the study. These 
women all attended the Prenatal Out-Patient Clinic of the Coney Island Hospital 
and were pregnant two or more months. Table 1 summarizes the readings and re- 
sults in this group. 

Of these 88 women, 8 gave a uonjiregnancy reading; 80 gave a pregnancy read- 
ing. 

In the second part of the study 41 women were used. These included patient.'- 
on the wards of the hospital and female technicians in the laboratory. One of these 
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3. Eemoplnhts Ducreyi Causing Ulcerations of the Cervix or Vaginal Wall. — A 
culture of the pus, streaked on a chocolate blood agar plate, shows slightly hemolytic 
white colonies of about 0.25 mm. in diameter after twenty-four hours incubation at 
37.5° C. Phenol toluidine blue stain from these colonies shows smaU diplobacilli of 
1.5 by 0.5 microns. They are gram-negative. The Dmelcos’ skin test is positive. 

4. Monilia albicans.— A suspension of the fresh pus in 10 per cent NaOH, 
when examined under the microscope with the low or high power lens, shows the 
characteristic budding. A stab culture of the fresh pus inoculated into a tube of 
gelatin and cultured at room temperature will show the characteristic "inverted 
pine-tree” growth in ninety-six hours. 

5. Various Streptococci and Staphylococci. — The Gram stain made from the pus 
will show the presence of these organisms. A streak on a blood agar plate \vith 
subculture to gelatin wnll complete the identification. 

6. Corynebacteria. — A direct smear stained with methylene blue and by the Gram 
stain method vrill show the characteristic organisms. A culture on Loeffler’s serum 
agar, after 18 houi-s groAvth at 37.5° C., and stained by the same method as the 
direct smear, will confirm the diagnosis. 

7. Vincent’s Spirillum. — A direct smear stained with the Gram method will show 

the characteristic organisms. One must always keep in mind the frequent occurrence 
of nonpathogenic spirochetes and the presence of the Doderlein bacillus in the 
vagina. ' ' ' 

PROCEDURE 

A. Direct smears were made from the cervix and urethra and stained 
by the methjdeue blue and the Gram-staining techniques. The cervical 
smears were taken after insertion of a vaginal speculum. 

B. Hanging drop wet preparations were made from the same fresh 
material by suspending it in isotonic magnesium sulphate solution and 
10 per cent NaOH, and were studied for Trichomonas vaginalis and 
Monilia albicans. 

FINDINGS 


Table I. The Findings From Laboratory Examination up Urethral or Cervical 
Pus Froji 318 Leucorrhea Patients Between the Ages of 15 and 44 Years 


Name op organism 

NUMBER positive 

percentage positiat; 

Gonococci 

181 

5G.9 

Staphylococci 

84 

26.4 

Trichomonas vaginalis 

57 

17.9 

Streptococci 

3G 

11.3 

Monilia albicans 

10 

3.1 

Eemophihis ducreyi 

6 

1.9 

Vincent’s spirillum 

3 

0.9 

Enterobius vermicularis 

2 

0.6 


There were 35' patients showing leucorrhea who did not show any of the organisms- 
listed in Table I. They showed one or more of the following miscellaneous organ- 
«ms; Boot, coli, micrococci. Saprophytic spirochetes and mycobacteria; Vibrio 
Enterococci, Bactericides, and the Doderlein bacillus. ’ 

Of the 318 leucorrhea patients, 6, or 1.9 per cent, gave a positive Frei test. 

Various members of the miscellaneous group of organisms also ap- 
peared from .time to time in the pus containing the other more pathogenic 
organisius listed in Table I. In some cases, more than one pathogenic 
organism was found in the same patient. In general, gonococci were 
not found in pus containing a large number of the trichomonas or 
monilia or Doderlein bacilli. There is an apparent antagonism between 
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them. The relative incidences of streptococci and staphylococci were 
greatest in those cases that gave a history of abortion or miscarriages 
Avithin the last year. In some cases, under the miscellaneous group, 
there was a history of repeated use of concentrated chemical douches 
which should be considered in the etiology. 


Table II, Findings From Laboratory Examination of Urethral or Cervical Pus 
From 81 Patients Over Fifty Years of Age (After the Menopause) 


NAME OF ORGANISM 

no. positive 

PERCENTAGE POSITIVE 

Trichomonas vaginalis 

47 

58,0 

Gonococci 

10 

12.3 

Monilia albicans 

9 

11.1 


The miscellaneous group was not worked out in this series. 


TREATiDiNT 

Table III shows the laboratory results from the uses of sulfanilamide 
in the treatment of 176 eases of gonorrhea in women without the presence 
of Trichomonas vaginalis, 25 eases showing both the gonococcus and the 
trichomonas, and 79 eases of Trichomonas vaginalis infection without the 
presence of gonococci. 

Table III 


NO. CASES AND LAB. FIND- 
INGS BEFORE BEGINNING 
THERAPY 

AM’T. OF 
SULFANIL- 
AMIDE 

LAB. FINDINGS 2 WK. AFTER BEGINNING 
TREATJIENT 

GWEN BY 
MOUTH IN 

8 DAYS 

NO. POS. 
FOR G.C. 

% POS. 
FOR G.C. 

NO. POS. 
FOR TRI- 
CHOMONAS 

% POS. 
FOR TRI- 
CHOMONAS 

176 Positive for 
gonococci 

240 gr. 

46 

25.9 

0 

0 

25 Positive for both 
gonococci and 
Trichomonas vaginalis 

240 gr. 

20 

80.0 

24 

96 

79 Positive for 
Trichomonas vaginalis 

240 gr. 

0 

0.0 

75 

95 


Tlie sulfanilamide was given in doses of 10 gr. four times per day, for 
the first four days ; and 5 gr, 4 times per day for the next four days. No 
other therapy was given. When the cheek up was made two weeks after 
beginning the therapy, not only was there a marked drop in the number 
of positive smears by laboratory study, but the leueorrhea sjmiptoms 
were markedly improved. In the Trichomonas vaginalis group, there 
was very little noticeable improvement. These cases, however, showed 
rapid improvement when put on vaginal douches, with aeetylamino- 
hydroryphenjdarsenic acid (Devegan) every night for a week before, and 
just after a menstrual period. In the cases where gonococci and 
Trichomonas vaginalis were both present, the sulfanilamide therapy was 
combmed with the douches with good effects. A few patients did not 
return for the cheek up, or were menstniating at the time of the check 
up and do not appear in the final analysis. I\Iany of the more resistant 
eases were chronic salpingitides. 
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CONCLUSION 

The frequency with wliicli nongonococcal organisms appear in cases 
of infectious leucorrhea warrants at least an examination by microscope 
and culture if necessary for Trichomonas vaginalis and Uonilia albicans. 
This is espeeiallj’" important where one is going to use sulfanilamide 
therapy. Sulfanilamide therapy is most effective when used in acute 
cases of gonorrhea, and has no significant effect on leucorrhea due to 
Trichomonas vaginalis. There is an apparent antagonism between 
Trichomonas vaginalis. Monilia albicans, and Doderlein bacilli against 
the gonococcus in vivo. 
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A CASE OP ACEPHALUS HOLOACAEDIUS'^ 


Henry Buxbaum, M.D., and David V. Wachsman, IM.D., Chicago, III. 

(From the Service of the Chicago Maternity Center) 


T his case of a parasitic monster is reported because of the rarity of its occur- 
rence. There have been 20 similar cases reported under different designations, 
which would seem to infer a definite need for a standardization of nomenclature in 
attempts to describe different types of fetal abnormalities. Monsters resembling 
ours have been called amorphous acephalus, acardiacus aceplialus, and, better still, 
acephalus holoacardius, rvhich is more descriptive of the case herein reported. 

The patient was a white, 21-year-old gravida iii. Her family liistory was essen- 
tially negative with no record of any multiple pregnancies or monstrosities in either 
her or her husband’s antecedents. She had the usual diseases of childhood with no 
serious ailments or operations since. Her menstrual history was normal; onset at 
the age of ten years, twenty-eight-day type of five days’ duration. The last men- 
strual period started on June IS, 1937, and the estimated date of confinement was 
March 27, 1938. Her previous obstetric history revealed two previous pregnancies, 
both terminating spontaneously in tw-o normal living children. Her present preg- 
nancy was uneventful; blood pressure and urinalysis were ahvays normal, and she 
had no serious complaints throughout her prenatal period. Weight gain was slight; 
from 67.7 to 69.5 kilograms. Labor started March 21, 1938, at 2:30 a.m. The first 
and second stages proceeded rapidly, lasting forty-five minutes, and she was de- 
livered in her own home on the out-patient service of the Chicago Maternity Center 
at 3:15 a.m. of a normal living female child, w’eighing 3,720 gm. Ten minutes later 
the placenta, found to be detached, was delivered by simple expression. Estimated 
amount of blood loss was 250 c.c. Attached to the fetal surface of the placenta 
was an irregular mass enclosed in an intact amniotic sac, containing about 20 c.c. 
of clear liquor amnii (Fig. 1). The patient’s condition was good; no anesthetic 
was required, and she had an uneventful puerperium, getting out of bed on the 
eighth day and was discharged as w'ell with her normal baby on the fourteenth 
day. 


Description of Specimen . — The placenta was intact, measured 18 by 20 by 3 cm. 
and weighed 720 gm. The maternal surface was normal but on the fetal surface 
was the globular mass shown in Fig. 1, enclosed in its intact amniotic sac. Upon 
rupture of the sac the monster shown in Fig. 2 was found attached to an umbilical 
cord, measuring 16 cm., which was attached to the fetal surface of the placenta 
about 8 cm. from the attachment of the cord of the normal infant. There was 
definitely one placenta, one chorion, and two separate amnions. This monster 
measured 12 by 12 by 8 cm. and weighed 1,320 gm. It consisted of two well- 


*Read at a meeting of the Chicago Gynecological gociety, April 15, 1938, 
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developed tliiglis and two legs ending in feet with two toes on each foot. Both 
feet were of a talipes equinovarus. The top of the mass was round and smooth, 
and the whole thing was covered with a pink, healthy-looking epidermis. Between 
and a little above the thighs on the anterior wall was a structure closely resembling 
a penis with a dimple below the tip that resembled a urethra. The cord was in- 
serted at the base of the left thigh. The circulation in the nionster appeared good. 
Pig. 3 is an x-ray picture of the monster and shows a pelvic girdle, two femurs, two 
tibiae, one fibula,- and a few metatarsal bones on one side. 


DISCUSSION 

This case is interesting from several standpoints. In the first place, although 
this is definitely monozygotic twins, one of the babies is a female and^ the other one 
apparently a male. Also the origin of the circulation in the nionster is a matter of 
conjecture. Inasmuch as no, heart is evident in the monster, its blood supply must 



F1&. 3. 


have come from the normal baby via an anastomosis of blood vessels in the placenta, 
and even if an embryonic heart originally existed in the monster, it had no doubt 
been overcome, then superseded by the heart of the healthy baby, with resulting 
atrophy and complete disappearance, a conclusion not altogether illogical. There- 
fore, this was not only a monster but a parasite as well. It is interesting to note 
at this time that the well baby revealed no cardiac hypertrophy on physical and 
radiologic examination. 

Inasmuch as the cause of these peculiarities in embryology is still a contro- 
versial topic, one hesitates to venture an opinion whether hereditary or environ- 
mental factors are responsible but from the facts presented in this particular case, 
one may be justified in assuming that environment was the sole factor involved, on 
the basis that here is a uniovular twin in which one baby, getting more than its 
share of nourishment, completely overcomes and dominates the nutrition of the 
weaker baby which ceases to develop and becomes a parasite, depending for Its 
maintenance upon the healthy baby. 

8 South Michigan Avenue 



PEIMARY CANCER OP THE VAGINA'^ 

Frederick V. Embiert, M.D., F.A.C.S,, St. Louis, Mo. 

(From The Barnard Free Shin and Cancer Hospital) 

P RIMARY carcinoma of the vagina is not common. Of all cancers, 
in women, it occurs in less than 1 per cent, while in genital cancer, 
it occurs in 2.7 per cent (Taussig) . 

I have investigated the material at The Barnard Free Skin and Can- 
cer Hospital and found 30 eases of primary carcinoma of the vagina. 
During the same twenty years, we have seen 1,546 eases of genital 
cancer, so that the incidence is 1.09 per cent. It is hardly necessary to 
point out that secondary carcinoma of the vagina has been excluded. 
To these 30 cases, I have added 4 eases from the private practice of 
Dr. Taussig, and 3 from that of the late Dr. GelUiorn. The following 
study, therefore, is based on 37 eases of primary cancer of the vagina. 

As to the age of the patients, the youngest was 26, the oldest 82. The 
majority were between 45 and 60 years, the average being 53. This cor- 
responds fairly well with other statements in literature. In 1930, Bald- 
win could collect but 3 cases in patients less than 20 years of age mth 
cancer of the vagina. 

Concerning the location, all authors agree that primary carcinoma 
develops in the posterior fornix most frequently. In our 37 eases, this 
was found to he true 14 times; 5 originated in the anterior wall; 13 
were located on the lateral walls and 6 were annular in shape. Rohde 
found of 123 eases, 71 on tlie posterior wall, 23 on the anterior wall, 13 
on the lateral wall, and 16 of the ring-tjqje encircling the vagina. 

Previous labors seem to have very little to do with the etiology, for 
out of 37 eases, there were 7 nulliparous women. Moreover, if parity 
had any influence, primary carcinoma should be much more common. 

Cancer of the vagina is either ulcerative or papillary in type and oc- 
curs in single and less often multiple lesions. In our eases, 24 lesions 
were single and 13 multiple, 26 being nodular, and 11 ulcerative. 
Microscopically, cancer in tliis location is of the squamous cell type. 
In 30 cases in which we have definite data, we found tliis to be the case 
in 29. The remaining ease, which is from Dr. Gellhorn’s private prac- 
tice, was one of adenocarcinoma in a young woman of 27 years. 

The histologic grade was determined on the basis of cellular differenti- 
ation of the specimen according to the method of Broders. All tissues 
available at this time are squamous cell carcinoma, and of these 13 cases 
studied, S were Grade II, and 5 were Grade III. This is too small a 
series from which to deduce any factors of significance as to any specific 
features of the liislology of vaginal carcinoma. Tims, none were of the 
markedly highh^ differentiated or undifferentiated tjqies. 

•Read before tlic St. IxjuJs Gynecological Society, Januarj' 11, 1935, 
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In our 37 patients, 31 had hemorrhage, one noticed slight bloody dis- 
charge after intercourse, the remaining 5 did not remember any such 
symptoms. 

Of the 37 patients of our series, the fii’st 4 were treated purely pal- 
liatively vuth acetone, because their condition was far too advanced for 
any hope of cure. Seven patients received no treatment or were treated 
elsewhere and cannot be considered in this connection. Of the remaining 
26, 21 were treated with radium applied in various forms. From these 
21, 2 must be deducted because lacking follow-up. Of the 19, 4 are still 
alive, namely 11, 8, 7, and 1 years, respectively, after treatment. Five 
patients were sulijected to radical vaginal colpectomy and hysterectomy, 
Avith one postoperative death 5 da 3 '’s later. Of the remaining 4, 2 are 
alive and well, 6% and 1% years, respectively, after operation. A third 
case is alive but with recurrence. The one remaining patient died 3 
3 ^ears after operation. 

If Ave may draAA’' conclusions from a limited material, and from an 
experience extending oAmr 20 years, Ave must admit that the hopes 
liased on operation and radium therapy have not jmt been fulfilled. 
Out of 33 cases treated over five jmars ago, only four remained Avell, 
three folloAving radiation, one folloAving operation, an absolute curability 
of 12 per cent. Considering onty those cases that Avere treated with 
radium or by operation, Ave have a total of 26 cases Avith five-year cures 
in four, making a salvage of 15 per cent. It must be admitted that the 
radical operation undertaken ui the five eases is quite different from the 
simple surgical excision and requires a degree of technical sldll, since the 
paravaginal tissues and practically the entire vagina must be removed. 

The problem, therefore, is still in abejmnce. The suggestion I Avish to 
make tentatively at this moment is this, that in the early stages a really 
radical operation be performed and radium AAutli or AAuthout x-raj^s be 
applied in more advanced cases of primary carcinoma of the Amgina. 

METBOPOLlTiVX BUILDIXG 


Bentilin, W.; Grenital Disease in tlie Menopause, Med. Klin. 34: 605, 1938. 

Among 565 women in the menopause Benthin found that 244 (44 per cent) 
complained of bleeding, 139 (25 per cent) had descensus and prolapse of tlie uterus, 

(13.9 per cent) had an ovarian tumor, 7 (1.2 per cent) had uterine fibroids, 15 
p-O per cent) had other genital ailments, 42 (7.7 per cent) had bladder symptoms, 
-3 (4.1 per cent) had intestinal ailments, and IS (3.2 per cent) had nongynecoloeic 
conditions. 

Among the 244 bleeding cases 114 (46 per cent) were of benign origin and 130 
{o4 per cent) were from malignant disease. Among the 77 ovarian tumors, carcinoma 
was present in 39 cases (50 per cent). 

It is interesting to observe that inflammatory disease, which forms 90 per cent 
ff the ailments of women in the reproductive years, was almost completely absent 
m tlie menopause. Likemse endocrine disturbances other than menopausal svmn- 
loms played no role. ^ ^ 


J. P. Greexhill. 



LIVER PRESENTATION^^ 

Report of Two Cases 
Edward Allen, M.D., Chicago, III. 

S TANDABD textbooks of obstetrics do not mention presentation of a baby by its 
liver. Because of the apparent infrequency and difficulties arising in differ- 
ential diagnosis, it would seem that a report of two such cases might be of interest. 

Case 1. — ^Mrs. L. C. S., aged 20 years, primipara, had her last menstrual period 
April 7, 1932. Pregnancy progressed normally until September 16, when she re- 
ported to the clinic stating she had passed 5 to 10 drops of bright red blood from 
the vagina two days previously. No evidence of bleeding was found and the resi- 
dent in obstetrics instructed her to return in two weeks. On September 18 she 
again reported to the clinic, saying that the night before she had suddenly lost 
about one quart of clear fluid from the vagina. No fluid could be seen coming from 
the vagina and on rectal examination the cervix was noted as Arm, long, and not 
dilated. She was sent home to remain in bed for twenty-four hours. At her next 
visit on September 30 she stated that small quantities of fluid which she did 
not believe was urine still escaped from the vagina. Fetal heart tones at this 
time were normal. The same complaint and findings were again noted on October 
10. On November 18 the patient returned, complaining of backache and abdominal 
tenderness. At this time the fundus of the uterus was 28^ cm. above the symphysis, 
ballotable head in the fundus and heart tones were heard in the upper quadrants. 
Eectal examination did not reveal any change from previous examinations. 

On the morning of November 28 the patient was admitted at 8 A.jr., stating that 
bleeding had begun at 6:30 a.m. and was still present; she believed she had lost 
about a cupful of blood. Slight pains began at 7 A.ir. and were continuing. Fetal 
heart tones were not heard but fetal movement was felt by the mother and the 
examiner. No rectal examination was made. The blood pressure was 124/80 and 
the hemoglobin 55 per cent. The discharge from the vagina seemed to be blood- 
tinged amniotic fluid. The patient's condition remained the same until 2:30 P.jr., 
when pains began every five to seven minutes, lasting twenty to thirty seconds. 
There was no increase in the bleeding. At 4 P.ir. % gr. of morphine sulphate was 
administered. At 11:30 p.m. there was a sudden increase in the vaginal bleeding 
and pulse had risen to 120. Tlie patient stated definitely that she felt fetal move- 
ment although the heart tones could not be heard. Her husband was typed for a 
blood transfusioiu 

TOien I saw the patient for the first time at 1:30 a.ji. there was a steady trickle 
of bright red blood from the vagina. The maternal pulse rate had risen to 136; 
blood pressure was 140/88 and temperature 99.2° F. No fetal heart tones could be 
heard. A^'aginal examination revealed a soft boggy mass completely filling the cervix 
which later was found to be the fetal liver. The cervix was about two-thirds 
dilated. Brisk bleeding accompanied the examination. On more careful ex- 
amination it was found that two fingers could be slipped by the mass and 
the examining fingers seemed to meet the unrupturcd bag of watens. These 
were ruptured and a large amount of clear straw-colored fluid escaped. On 
further introduction of the hand into the uterus, difficulty was experienced in feeling 
fetal parts, which we later found was due to the fact tliat the hand had been intro- 
duced directly into the abdominal cavity of the fetus. Further manipulation al- 
lowed us to grasp both feet whicli were drawn gently through the cervix. Constant 
traction was maintained, and at 2:15 a.m. a six-pound dead fetus was delivered. 
The placenta delivered normally a few moments later. 

»Pre.“entf(] nt .a ineetlnR- of the Chlcapo Gynecological .Society, Clinical Mcfitlng, 
April If). 1938. 
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Examination of tlie fetus revealed an almost total absence of the anterior ab- 
dominal wall ^vith the liver protruding through it still oozing blood from cracks in 
its capsule. The bladder had been ruptured and was collapsed. Both anus and 
■urethra were imperforated. 

Case 2.— Mrs. D. H., aged 26 years, had had three normal full-term children, in 
1927, 1929, and 1931, respectively. The last menstrual period was Sept, 6, 1933. 
The patient had attended the cardiac clinic because of a mitral stenosis, but the 
lieart was well compensated. The blood pressure had varied between 110/70 and 
120/70, and the urine did not contain albumin or sugar. Labor pains began at home 
at 7:30 A.ii., May 11, 1934. At 12 o’clock the membranes ruptured spontaneously. 
The patient was examined by the resident on the out-patient service at 5:30 P.M., 
and a diagnosis made of right sacrum anterior and probable placenta previa. At 
this time the patient was bleeding steadily from the vagina. The pulse rate was 
120, irregular and weak. The fetal heart tones were 120 in the left lower quadrant. 
Immediate transfer to the hospital was ordered. 

Upon arrival at the hospital the fetal heart had slowed to 80 beats per minute 
and before the patient could be prepared for vaginal examination they had ceased. 
Six per cent glucose solution was started at once intravenously as the vaginal bleed- 
ing was more pronounced and the maternal pulse had risen to IGO. Vaginal examina- 
tion revealed a rather firm mass filling the almost completely dilated cervix. Bather 
profuse bright red bleeding was produced by the examination. Inspection of this 
mass by means of vaginal retractors showed the smooth capsule of the liver broken 
here and there by fissures from which considerable blood was flowing. Under deep 
anesthesia the liver was gently replaced in the uterus, both feet were grasped and 
brought into the vagina. Deliver}' of the body was accomplished easily, but there 
was insufacient dilatation of the cervix to permit passage of the rather large after- 
coming head. Perforation of the slcuU was accomplished by slipping the anterior 
lip of the cervix forward and entering the cranial cavity at the base of the skull. 
The placenta was expressed, leaving a small piece in the uterine cavity, which was 
removed manually. Blood transfusion was not given although a compatible dbnor 
was present. Hemoglobin was 78 per cent. The patient left the delivery room in 
fair condition. Puerperium was uneventful. 

The fetus weighed 5 pounds. The absence of the anterior wall permitted 
exstrophy of almost all the abdominal organs. There was a rather large spina bifida. 

SmiMARY 

Two cases of liver i^resentation are described, illustrating the need for care in the 
dia^osis of central placenta previa in the last trimester of pregnancy. Cesarean 
section in most clinics is the accepted treatment for the central variety of placenta 
pre-via. Gross fetal abnormalities which are not demonstrable by roentgenography 
may produce the clinical picture and vaginal findings of central previa and should 
be considered in the differential diagnosis, 

55 E. Wasitixotok Street 


Martines, S.: The Content and Elimination of Iron in Breast Milk Riv Ital di 
ginec. 20: 467, 1937. 

The author found that the iron content of breast mUk is 2.7 mg. per liter is 
greater than in colostrum, and is independent of the intake of food. The milk of 
multiparas is richer in iron than that of primiparas. 

_ In a group of lactating mothers, placed on iron therapy, a remarkable increase 
in iron was noted in the milk. 

Tlie author highly recommends the administration of iron during lactation esue- 
cially when anemia is present. ’ 

August F. Daro. 



SAECO]\IA OF THE UTERUS^' 

With Report of Three Cases 

W. C. Danforth, M.D., Evanston, III. 

S INCE the month of June, 1936, three patients with sarcoma of the 
uterus have appeared in our service. As it had been some years 
since we had seen a case, it seemed of interest that these three should 
be seen within a limited time. Sarcoma of the uterus has been regarded 
as a fairly rare tumor. Some years ago Evans estimated, after study- 
ing a considerable number of cases, that sarcoma appeared about once in 
40 cases of malignant tumor of the uterus. In view of the short time in 
which these three patients were seen it may be fair to inquire whether 
a more thoroughgoing study of pathologic material might not show a 
greater incidence than we have hitherto assumed. During the period 
covered by this report there were 178 myomas of the uterus. In 123 of 
these the myoma was the primary reason for treatment and in 51 it was 
of secondary importance. In 4 eases the myoma was in the cervix. The 
incidence of sarcoma as compared with mjmma was one to 59. During 
the same period there were 25 carcinomas of the uterus, of which 15 were 
of the cervix and 10 were corporeal. During this brief period, therefore, 
the frequency of sarcoma as compared to cancer v^as one to 8.33. This 
incidence is higher than we heretofore believed and cannot be regarded 
as authoritative because of the small number of cases. Preoperative 
diagnosis of sarcoma is difficult to make. In all of these cases the diag- 
nosis was first made in the laboratory. The rather characteristic appear- 
ance of the gross cut surface may give reason to suspect sarcoma. 

The case histories in brief are as follows : 

Case 1. — June 20, 1930. Patient, aged 39 years. Referred by Dr. J. G. Carr. 
She complained of low backache and pain in the left lower abdomen. Her last 
period had been profuse. Examination showed an ovoid mass on the left side as 
large as a coconut. Operation disclosed an endometriotic cyst on the right side and 
a spherical fibroid tumor of the uterus. On the left side was a smaller endometriotic 
cyst. 

Extract from pathologic report: “A very cellular sarcoma in the wall of the 
uterus, growing beyond the limits of encapsulation of the fibroma in wliich it arises 
with large hj'pcrchromic, many shaped nuclei. Mitotic figures are very rare, but the 
tumor is definitely malignant and invasive.” 

Case 2. — .July 15, 1937. A woman of 47 years. Referred by Dr. Arthur Colwell 
because of bleeding apparently caused by a large fibroid. Steady though not profuse 
bleeding had gone on for three weeks prior to admission to the ho.spital. Subtotal 
hysterectomy was done. Recovery was uneventful. The pathologic report was as 
follows (extract from pathologic report) : 

“The huge tumor is composed of pleomorphic cells with irregular ve.sicular round 
basophilic nuclei and eosinophilic cj'toplasms. Some of the cells are round, others 
are narrow, elongated with a fibrillar structure. Marked irregularity in size, shape, 
contour, and staining affinities are present. In some field retrogressive changes 

•Road at a meeting- of the Chicago Gynecologic.al .Society, April 15, 1928. 
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Tabu-: I. Eesui/ps op Skin Tests in Pregnant Wojien 


NUMBER or 
CASES 

LENGTH OF PREG- 
NANCY 

! IN .MONTHS 

NUJIBER OF PREG- 
NANCY REACTIONS 

NUMBER OF NON- 
PREGNANCY RE- 
ACTIONS 

6 

2 


2 

G 

o 

G 

0 

IS 

4 

16 

2 

12 

5 

12 

0 

15 

6 

13 

2 

17 

7 

16 

1 

11 

S 

10 

1 

3 

9 

3 

0 


women was admitted to the hospital for a threatened abortion. She was approx- 
imately fifteen weehs pregnant and was expected to give a positive pregnancy read- 
ing but did not. After several daj's in bed, .she was discharged as still pregnant. 
Of the remaining 40 women, 27 gave a positive prcgmancy reading; gave a nega- 
tive pregnancy reading. 

During pregnancy the iirolan content of the body increases. The 
findings of an increased prolan in the female may mean pregnancy. 
In view of the unexpected high number of positive pregnancy readings 
obtained in the nonpregnant group of women, it was decided to study 
the possible relationship of these findings to prolan content. 

Ten nonpregnant women who gave a definitely positive pregnancy reading were 
.selected for prolan determinations. Those determinations were done using a modifi- 
cation of Zondek’s method for the extraction and assay of follicle stimulating hor- 
mone (Prolan “A”) from the urine.o Microscopic examinations of the ovaries 
from the autopsied mice was done in all ca.ses as a clieck on the gross diagnosis of 
positive or negative prolan. Of the 10 women selected for these prolan studies, all 
showed negative prolan reading.s, indicating no increase in their prolan excretions 
in the urine. 


Tabi.e n. Proban Studies in Nonpregnant Women and in Men With 

Positive Siun Tests 



NO. STUDIED 
FOR PROLAN ' 

PROLAN 

NEGATIVE 

PROLAN 

POSITIVE 

Nonpregnant women witli positive preg- 

10 1 

10 

0 

nancy sldn test 

Men with positive pregnancy skin test 

6 1 

5 

1 


Increased prolan may be found in such conditions as early meno- 
pause, hypertliju-oidisin, incomiilete abortion, chorioepithelioma, fol- 
licular cystosis of the ovary, persistent corpus luteum cyst of the 
ovary, testicular atrophy, removal of the testicles, over-secretion of 
the pituitary gland as in gigantism, acromegaly, etc., pregnancy, and 
following bilateral oophorectomy. If any of these conditions were 
present they were not marked by an increased prolan. The mechanism 
of this “intradermal test for pregnancy” is not entirely clear. It does 
not seem to be related to either pregnancy or to prolan content of 
the body. 













GRANULOSA CELL TUMOR OF THE OVARY WITH A 
CARCINOMA OP THE BREAST 

Rita S. Pinkler, M.D., Newark, N. J. 

(From the Surgical and Gynecological Services and Division of Lahoratories, 
Newark Beth Israel Hospital) 

A 37-year-old married, wliite female was admitted to the Surgical Service of the 
Newark Beth Israel Hospital on May 19, 1936, for the removal of a large 
uterine fibroid. For the past six months she had complained of an increasing sense 
of pressure over the bladder and rectum. The menstrual history was normal,* onset 
at the age of 12, occurring every twenty-eight days and lasting four or five days. 
There had been no increase in the frequency or the amount of flow. The last period 
occurred three weeks prior to admission. She was married and had one living child. 
There was no history of any other pregnancy. The past liistory is irrelevant, and 
the family history is negative, except that her mother had diabetes. The routine 
urinalysis showed 2.5 per cent glucose, and the blood sugar was 273 mg. per 100 c.c. 
of blood. A diagnosis of diabetes mellitus was made. Tlie patient was temporarily 
discharged to be treated at liome for her diabetic state. 

She was readmitted on .lune 7, 1936. The pelvic examination revealed the uterus 
to be enlarged to about the size of a three and one-half to four months’ pregnancy. 
A cystocele and a lacerated cervix were also found. Tlie physical examination was 
otherwise essentially negative. On palpation of the breasts, no masses were felt, 
and there was no tenderness. 

She was operated upon on the following day. At the operation a large uterus 
studded with many fibroids, and a right cystic ovary were found. The appendix 
was constricted at two points. A hy.sterectomy, right oophorectomy, and appendec- 
tomy were performed. 

Summary of Pathologic Examination. — Gross: Specimen consisted of a supra- 
cervically amputated uterus, without tubes or ovaries. It was ovoid in .shape and 
measured approximately 10 cm. in diameter. In the wall and beneath the serosa, 
were many circumscribed nodules ranging from 2 cm. to 5 cm. in diameter. They were 
all composed of whorls of dense gray tissue, with occasional pinkish, more cellular 
areas between them. The endometrium was congested. Received separately, was 
an ovary, 5 cm. in diameter. It contained a large cyst on whose lining were occa- 
sional small roughened excrescences. Besides the large cyst, the ovary contained 
two nodules. One measured 2^4 cm. by 2 cm., composed of yellow, granular tissue, 
the other measured 11,4 cm. in diameter and was composed of grayish, granular 
tissue. Received separately, was an appendix measuring 7 cm. in length with an 
average diameter of 4 cm. The lumen was obliterated at the tip. 

The microscopic examination of the ovarian tumor revealed for the most part, 
a uniformly diffuse cellularity. The cells had a scant cytoplasm with uniform, fairly 
pyknotic, large nuclei. Mitotic figures were scarce. In places, these cells were ar- 
ranged radially, about a cavity, in which there was eosinophilic material; the 
formation of these latter structures remotely resembled atypical follicles (Fig, 1). 
In addition, there were multiple fibromyomas with adenomyosis, a pronounced 
endometrial hyperplasia, and endometriosis of the appendix. 

Following this diagnosis a bio-as.say of the urine was carried out on the eighth 
day following the operation and revealed the presence of only 6 rat units of cstrin 
and 25 mouse units of prolan per liter of urine. Her blood sugar during her stay 
in the hospital while receiving insulin therapy, varied from 188 mg. to 231 mg. per 
100 c.c. of blood. The patient made an uneventful reco^’cry and was discharged 
twelve days hftcr the operation. 
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are prominent, in others active growth is demonstrated by numerous mitotic figures. 
ITumerous thin-walled blood vessels are seen surrounded by round and elongated cells 
attempting to form fasciculae. In such regions of good blood supply, growth is 
abundant. Necrosis and degeneration occur distant to the blood supply. 

“Diagnosis: Intramural fibromyoma with sarcomatous degeneration. Right 
cystic ovary and oviduct. ’ ’ 

Case 3.— Sept. 22, 1937. A woman of 62 years had suffered from uterine bleeding 
for several weeks. About ten days before she was brought to us she passed a 
spherical mass which was pronounced fibroma uteri in a diagnostic laboratory in 
Florida. Examination disclosed a large irregular uterus extending to within an 
inch of the umbilicus..,, The os was about 2 cm. wide. Subtotal hysterectomy was 
done, the uterus being opened for inspection immediately. A large tumor mass pro- 
jected into the uterine cavity. It was greenish gray in color and gave off a foul 
odor. As it did not resemble an adenocarcinoma, the operation was completed. Cut 
section of the tumor showed a smooth pale homogeneous surface, softer than the 
usual fibroid. The pathologic report was as follows (extract from pathological re- 
port) : 

“Microscopic examination of the above described submucous tumor reveals a solid 
histoid vascular tumor with extensive areas of hemorrhage, degeneration, and 
necrosis. Groups of anaplastic, irregularly sized hyperchromatic cells are seen as- 
sociated with numerous thin-walled blood vessels. The anaplastic cells have a large 
basophilic nucleus irregularly round to oval, containing nucleoli; some are multi- 
nucleated. The protoplasm is pale granular pink and varies in amount. Some of 
the nuclei are naked; others contain variable amount of pink granular protoplasm. 
Mitotic figures are numerous. Such groups of anaplastic cells imperceptibly merge 
into the surrounding tissue where they become elongated and slender. Their nuclei 
become lighter and vesicular, exhibit a definite nuclear membrane and one or two 
nucleoli. The cytoplasm increases in amount, becomes pink and granular and as- 
sumes a fibrillar structure. Here also are seen quite a variation in the size and shape 
of the nuclei and numerous mitotic figures. In places these cells are growing in a 
fascicular formation. The large anaplastic cellular areas are supplied by numerous 
thin-walled blood vessels and it is here that necrosis and hemorrhage is most ex- 
tensive. Edema is quite pronoimced throughout the tumor. 

“Diagnosis: Huge solitary pedunculated submucous sarcoma of the uterus. Sub- 
acute to chronic left salpingitis Avith hydrosalpinx. Fibrous adhesions between the 
left oviduct, the atropliic ovary, and the uterus. Multiple intramural fibromj'omas 
with calcification.” 


Knudtzon, T. G.: Autotransplantation of the Ovary, Acta obst. et gynec. 

Scandinav. 17: 407, 1937. 

The term auto-transplantation refers to the transfer of ovarian tissue from its 
normal situation to another portion of the body. Homologous iso-transplantation is 
the. transfer of ovarian tissue from one woman to another and homologous allo- 
transplantation is the transfer of ovarian tissue from an animal to woman. Since 
hormone therapy of menopausal symptoms is so expensive and so much trouble 
the author prefers autotransplantation. Since 1933 he has used this procedure in 
6 eases and he has employed the Douay technique. Tliis consists of transplanting 
pieces of ovary into the labia majora. In 10 women more than one year has elapsed 
since the operation. Six of these women have had excellent results up to three years, 
tn none of the cases was there any local discomfort or symptoms. Relief from symp- 
oms IS not obtained until three months after the transplantation is made. How- 
ever, it was found that the amount of anterior pituitary hormone in the uriup dP, 
creases before the hot flashes subside. This indicates that estrin production com- 
mences before the hot flashes are relieved. 


J. P. Greenhill. 
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the appearance of a carcinoma of the breast in a woman of 37 years of age, three 
months following the removal of a granulosa cell tumor of the ovary, must be con- 
sidered coincidental until further observations on similar cases can be made. 

The adenomyosis and endometriosis w'hich was present in this instance is probably 
related to the ovarian tumor. 

I am indebted to Dr. B. H. Greenfield and Dr. J. Flax from the Surgical Service 
of the Newark Beth I.srael Hospital, through whose courtesy this case was reported, 
and also to Dr. William Antopol, Director of the Laboratories of the Newark 
Beth Israel Hospital, Newark, N. J., for his generous assistance in the preparation 
of this paper, and for the pathologic diagnosis on all tissues herein described. 

35 Leslie Street 


AN UNUSUAL CASE OF PLACENTA ACCRETA DISCOVERED 

AT CESAREAN SECTION 

Milton G. Potter, M.D., P.A.C.S., Buffalo, N. Y. 

\ /fATHIEIT collected eight cases of this rare condition discovered at cesarean 
f VI section and cites a ninth ease. All of these patients were treated by hysterec- 
tomy and recovered. A report of a tenth case, in which it was impossible to remove 
the uterus, is herein cited. 

Patient G. was a primipara, 35 years old, who had been married for twelve years. 
Her menstrual history had always been normal, in that her periods were regular, 
lasting approximately five days with no pain. She had a thyroidectomy in 1933. 
The last period noted before her pregnancy was Aug. 15, 1935 which would make 
the date of expectancy approximately May 22, 193G. 

During the early stage of pregnancy, the patient was miserable, in that she had 
during the first four months, four acute terrific attacks of lower abdominal pain, 
which lasted for several days at a time. These attacks were so severe she would faint 
and could be controlled only with huge doses of morphine. During her last attack 
in November, 1935, which lasted one week, there was no bowel movement, and 
all attempts to correct this condition with enemas and cathartics failed, until the 
patient discovered that cider, by mouth, had the desired but painful effect. 

From Jan. 1, 193G, the patient had no more attacks of pain and the family physi- 
cian reports a normal prenatal period thereafter, with the feeling of life present 
until May 2G, 193G (four days after her expected time of delivery). 

IVlien the patient was one month over term, the family physician became alarmed, 
sent her into the hospital for induction of labor, which failed. After a stay of one 
week in the hospital, during which time the x-ray revealed a dead fetus and large 
uterine tumors, she returned home undelivered. 

Anotlier month elapsed (two months bej'ond her expected time of delivery) wlien 
the patient was again returned to the ho.spital by the family physician, who called 
for obstetric consultation. 

At this time (July 29, 193G) all concerned were alarmed, even though this patient 
with a large hard abdomen, felt well. Pelvic examination reveiilcd a dimple-like 
cervix with no demonstrable opening, either visibly or by bimanual examination. 
Realizing that delivery of the dead fetus through the vagina was impossible, a 
cesarean section was recommended and accepted. 

Upon opening the abdomen above the umbilicus, it was discovered that the in- 
testines and omentum were so densely matted together and so firmly adherent to the 
entire body of the uterus, which revealed numerous fibroids varying in size from a 
walnut to the size of an orange, that it was with great difiiculty, that a .space large 
enough was found to make the uterine incision. The tubes and ovaries could not be 
demonstrated. 

After removal of the macer.ated fetus, the placenta, which had thinned out, was 
noted to extend over the entire length of the posterior portion of the uterus, with 
absolutelv no line of cleavnfje dcmonutrahle. It appeared to have grown into the wall 



PINKLER; GRANULOSA CELL TUMOR OF OVARY 


1065 


The bio-assay of the tumoi' tissue was carried out after the tissue had been in 
fixation for some time, and no appreciable amounts of estrin were found. The 
extract of the fixative fluid in which the specimen was preserved proved too toxic 
for the animals. 

She was re-admitted to the Beth Israel Hospital on Sept. 18, 193G, for the removal 
of a small lump under the nipple of the riglit breast which the patient noticed five 
days prior to admission. Physical examination revealed a firm elongated nodule 
about 2 cm. in diameter. This was not attached to the shin. The nipple was not 
retracted. 



Fip 1 . — Granulosa cell tumor of the ovary showing radial arrangement of cells 
about a cavity resembling atypical follicles. In lower right hand corner is a more 
cellular area. 



Fig. 2. — Scirrhous carcinoma of the breast. 


She was operated upon on the following day. The lump was excised and the 
jozen section revealed a carcinoma. A radical mastectomy was then performed. 

mass found in the axilla was also excised. The pathologic diagnosis was scirrhous 
carcinoma of the breast with lymph node metastasis (Pig. 2), 

The patient made an uneventful recovery and was discharged Sept. 26 1936. 
^en last seen (May, 1937) no recurrence had been noted even though the patient 
absolutely refused to have postoperative radiation therapy. 

present Imowledge of granulosa cell tumors of the ovary 
nd the questionable relationship between estrogenic and carcinogenic compounds’ 



PUEEPEEAL INFECTION PEOM VINCENT’S OEGANISMS 
Frank W. Peyton, A.B., M.D., Lafayette, Ind. 

C' N., 19-3’ear-oId primigravida, was first seen Oct. 11, 1937. Family history was 
negative except diabetes mellitus. Past history revealed no acute infection, the 
patient was always in good health with the exception of an occasional sore throat. 
Later she stated that she had never had or received treatment for Vincent’s or 
''trench mouth,” or had she ever been in close contact with anyone known to have 
the disease. Menstrual liistory was negative, the last period being March 20, 1937. 
The pregnancy had gone along quite uneventfully. Examination showed a well- 
developed and well-nourished female estimated to be about thirty weeks pregnant. 
Throat was negative, teeth somewhat carious, thyroid not palpable, heart and lungs 
negative, blood pressure 110/70, pelvic measurements small, large varicose redundant 
flap of anterior hymenal ring, cervix soft, not eroded and showed no evidence of in- 
fection (smear not taken). Urinalysis and blood Wassermann were negative. 

Pregnancy continued on normally until two weeks before delivery when an attack 
of coryza occurred, with elevation of blood pressure to 134/90 which subsided under 
treatment. Contractions started following spontaneous rupture of membranes, 
Dec. 26, 1937. After a total labor of six hours the patient was delivered by means 
of outlet forceps following central episiotomy of a normal, full term, living male 
infant. Local infiltration and pudendal block with Vn per cent novocaine supple- 
mented oral paraldehyde analgesia for the delivery and repair of episiotomy. 
Placenta and membranes were expressed intact by modified Credfi. Estimated blood 
loss was 150 c.c. One hour later the uterus had relaxed to the extent where the 
cavity contained a clot of approximately 500 c.c. After expression of the clot there 
was fair tonicity and patient bled, possibly, another 100 c.c. before complete cessation 
was brought about by oxytocics and massage. 

The first six days of the post partum were uneventful, the liighest temperature 
being 100° F. on the fourth da3% Pulse ranged from 84 to 110. The lochia was 
moderate in amount, red in color the first four days, became scant and white on 
the sixth and seventh days. At no time was it foul. On tlie seventh day the patient 
experienced a chilly sensation following w'hich temperature rose to 101° F. Examina- 
tion revealed inflamed watery discharging nasal mucosa, extremely engorged breasts, 
chest clear, uterus 2 fingerbreadths above sj^mphj'sis, firm and not tender. No 
tenderness over kidneys and the extremities were normal. Urinalysis was nega- 
tive for albumin and cellular elements. The following morning (8th day) the 
temperature had risen to 103° F. Blood .studj' showed 52 per cent hemoglobin, 3.2 
million red blood cells and 16,000 white blood cells with 83 per cent being poly- 
morphonuclears. The lochia suddenh' became verj’’ profuse, fetid in odor, and 
varied during the day in appearance, from .serosanguineous to greenish, thick muco- 
purulent containing an occasional minute clot of bright blood or a streak of blood. 
The patient had no complaints and was rapidly becoming more toxic, drow.sy, and 
nauseated. The temperature was maintaining a rather constant level of 104° F. 
through the latter part of the daj'. Intravenous glucose, transfusion with 250 c.c. 
of citrated matched whole blood and sulphanilamide were administered. Early the 
ninth daj' a smear was taken of the lochia and under gentian violet staining the 
Vincent’s organisms were discovered, there being to 20 spirilla and 7 to 8 fusi- 
form bacilli under oil immersion to the microscopic field. Innumerable B. coU 
and staphjdococci were observed. Smears were negative for streptococcus, gonococcus, 
and B. dipMheriac. Blood culture and lochial culture were not done. At this time 
the patient was practical!}’ moribund. .She was then receiving 2^4 per cent gluco-sc 
in normal saline by continuous phleboclysi.s. Another transfusion of 300 c.c. was 
resorted to. The temperature had ranged from 103 to 104° F. throughout the day, 
and pulse 132-144. It was felt that therapy so far was to no avail. Four hours 
following the transfusion she was given 0.3 gm. of nooar.sphcnamine intravenously. 

1008 
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of the uterus and removal was impossible. ITurtlier exploration of the interior of 
the uterus revealed no demonstrable internal os, so with an assistant pressing liis 
examining finger on the dimple-like cervix through the vagina, the operator cut 
down on the finger from the interior of the uterus in order to establish an opening 
for drainage. A gauze drain was placed in this opening, pulled through into the 
vagina, and the uterus closed in the routine manner, after the umbilical cord was 
amputated at the junction of the placental attachment. It was impossible to do a 
hysterectomy, because of the very dense adhesions of the intestines and omentum 
to the entire body of the uterus. A drain was inserted in the lower angle of the 
abdominal incision, patient was transfused, and was returned to her room with a 
bad prognosis. 

The convalescence was stormy. After the third day, the drain in the uterus was 
removed through the vagina. There was little drainage from this source, but much 
from the drain in the abdomen. 

Eighteen days postoperatively, she returned home in the ambulance, and during 
the first week at home, there was still no vaginal drainage but considerable drainage 
through the abdominal incision, which did not close until April, 1937 (nine months 
after the operation). During that period tlie patient was ambulatory. 

In September, 1937 (fourteen months following the operation) she had a normal 
menstrual period, no period in October and a scanty period lasting approximately 
two weeks in November, 1937. Since then there have been no menstrual periods 
and her only complaint is an occasional hot flash. 

In January, 1938 this patient was examined in our ofSce. Vaginal examination 
revealed a nonmovable uterus about the size of a grapefruit and an external os of 
normal size, from which was exuding a small amount of clear watery discharge. The 
neck of the cervix was absent. The abdominal scar was firm, urine negative, 
bowels regular, blood pressure 150/70, weight 139 pounds. She claimed she never 
felt better in her life. 

COJUIENT 

Our case demonstrates not only tlie successful outcome of leamng the placenta 
in the uterus, which in itself is unusual, in that it is the second successful case of 
this type to appear in the literature, but also demonstrates the point that placenta 
aecreta is usually associated vsith other anatomical anomolies of the uterus. 

As was previously stated, the external os appeared absent or so small as not to be 
visible, as wms the internal os. 

The presence of fibroids does not appear to be unusual in this type of case. The 
early prenatal distress this patient experienced can be explained by either the begin- 
ning degeneration of the fibroids, upon which the intestines and omentum became 
adherent with partial bowel obstruction, or the penetration of chorionic villi 
tlirough the uterine wall into the omentum and intestines. 

The former explanation of degeneration of tlie fibroids being the cause of the 
adhesions seems more likely because of what occurred during convalescence. 

_ Undoubtedly the huge amounts of pus, which poured forth from the abdominal 
incision during the nine postoperative months, came from the continued degeneration 
of the large nodular fibroids. 

This case is also unusual in that the patient was an elderly primipara with no 
abnormal menstrual history. 

ISG Chapin Parkway 
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diagnosis of multiple pregnancy was made, one vertex and one breech presentation. 
The cervix was one and one-half fingers dilated, and x-ray film at this time verified 
our findings. At 12:15 p.jr., on Nov. 13, 1936, the patient began to have uterine 
contractions. Fifteen liours later the cervix was fully dilated. Weak contractions 
were present. One and one-half hours later, three minims of pituitrin were given 
and repeated three times, so that in one and three-quarters liours she received a total 
of 12 minims of pituitrin with no effect on the uterine contractions. The septum 
in the vagina was severed and tied. After three and three-quarters hours in the second 
stage of labor, the first fetus, weighing 4 pounds, was delivered by low forceps. 
The second fetus, weighing 4.5 pounds, rvas extracted twenty minutes later after 
artificial rupture of the membranes. Fifteen minutes after the second delivery one 
placenta was expressed. An attempt at expressing the second placenta was made 
with no avail. Manual removal ivas attempted at this stage, after a loss of about 
700 c.c. of blood. Up to this time the diagnosis had not been made and on inserting 
the hand into the uterus it did not seem to allow enough space to palpate the cavity 
of the uterus nor tho placenta and, with the patient in incipient shock, a pulse of 
IGO, it was decided to leave the placenta in situ and pack the uterus. Sixteen yards 



of iodoform gauze were inserted. Hypodermoclysis of 1,000 c.c. of saline with 5 
per cent glucose was given. Shock treatment was instituted and the patient was put 
back to bed. 

On the following day the patient had a chill for twenty minutes and a temperature 
of 104° F.; pulse 122; and respirations 24. Feeling that the placenta in the uterus 
was the source of the temperature and chill, it was decided again to attempt man- 
ual removal of the placenta. At this time the diagnosis of septate uterus was 
made. It was impossible to get a hand into the uterus to grasp the placenta which 
was attached liigh up in the fundal septal angle, where the septum and the fundus 
met. It was impossible to guide a placental forceps up to the body of the placenta 
and only very small pieces of it could be removed. The patient again went into 
incipient shock with a pulse of 170 to 190, and the uterus was again packed. 

A transfusion of 500 c.c. of whole blood was given and appropriate shock treat- 
ment was again instituted. Hysterectomy was then decided upon. She was taken 
to tho operating room and a supravaginal hysterectomy done, following which she 
again received a 500 c.c. transfusion. Pathologic .specimen revealed a septate uterus 
with a ret.ained placenta in the right horn whicli separated easily. The patient de- 
veloped a wound infection but recovered full}*. 
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Six hours after the neoarsphenamme Tivas administered the temperature and pulse 
slowly fell and in eighteen hours were 100° F. and 116, respectively. The patient 
was then cheerful, alert, and asked for food. The lochia had lessened considerably 
hut 'was still foul, and smear showed an occasional fusiform bacillus but no spirilla. 
Latter part of the tenth day temperature started up again and in twelve hours 
reached 103° F., pulse 124. Slight pain in pelvis began for first time, along with 
tiredness and depression. The temperature remained elevated and the following day 
(eleventh) a pelvic examination was done. The episiotomy wound was well healed, 
vaginal walls normal, cervix well involuted, stellate lacerations of os, and canal 
filled with a mucopurulent discharge. About the portio vaginalis there were three 
irregular reddened patches covered by a pseudomembrane. Smears \vere taken from 
the patches and cervical canal. Moderate tenderness \vas present in both adnexal 
regions upon gentle bimanual examination, but no masses were made out. No 
filling in of cul-de-sac. Again Vincent’s organisms were found on the smears. Be- 
cause of the recurrence of positive smears and fever, another 0,3 gm. of neoarsphen- 
amine was administered. Temperature and pulse fell to normal -levels in eight 
hours and the pelvic pain and tenderness disappeared. Except for unexplained 
single reading on the fourteenth day of fever to 101° F., the temperature continued 
normal until patient was released from the hospital on twentieth post-partum day. 
Patient appeared to be in good health when released, hemoglobin 68 per cent, pelvis 
normal, cervical patches had disappeared, and smear showed only an occasional 
staphylococcus. 

The etiology of this infection can easily be accounted for by an endogenous or 
exogenous route. From 16 possible sources or contacts, the patient, her husband, 
three nurses (one in charge of perineal care) and an aid in the kitchen, all revealed 
definite fusiform bacilli and spirilla in smears from gums. It was also disclosed 
that three weeks previously a maternity patient on the same ward was suffering from 
Vincent's angina, but her infection was confined to oral cavity. 

723 Lafayette Life Building 


multiple PRE(^^NANCY in a septate uterus with 

RETAINED ADHERENT PLACENTA 


Elias Rauch, M.D., New York, N. Y. 

(From the Service of the Jewish Maternity and Beth Israel Sospitals) 

*^313 literature, while mentioning the possibility of the occurrence of multiple 
pregnancy in a septate uterus, discloses only a limited number of such cases. 
These pregnancies usually terminate in abortion for either one or both fetuses. 

Vastal, in 1700, described a case of double uterus. Lane, in 1885, reported a 
case of double uterus with a fetus in each body terminating in abortion. DePage 
escribed a uterus with three cavities. Double uterus with a single pregnancy has 
been reported numerous times. Hats, in 1896, described two cases of abortion in 
bicornate uteri. Pfannenstiel, in 1892, collected 18 cases of full-term pregnancies in 
two uteri. Jellingliaus also reported a case of multiple pregnancy in a double uterus 
^tli abortion. Houlton, in 1925, reported a case of multiple pregnancy in a uterus 
oicorms bicollis. 


T. b was admitted to the Prenatal Clinic of the 

Hospital in the seventh month of pregnancy. She had already 
Lr? „ PJ-egnancy. Tlie prenatal, past, and family history 

e essentially negative. Vaginal examination at this time disclosed a septate 


Jpwipl thirty-sixth week of pregnancy, she was admitted to the 

There Hospital with a history of ruptured membranes, but not in labor 

There was some pitting edema of both ankles. Blood pressure was nm^L A 
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pain and weakness. A review of the other general systems revealed no other ab- 
normalities. Physical examination disclosed a patient who was in shock and markedly 
anemic. The entire lower abdomen was tender. A diagnosis of ruptured ectopic 
pregnancy was made. At operation a ruptured left tubal pregnancy was found. 
The tube and its contents were removed. The peritoneal cavity was cleared of a 
large amount of fresh blood. The uterus was twice the normal size. This organ 
was incised and a fetus and placenta were found close to the left cornu. These 
were removed. The patient’s postoperative course was relatively mild. Trans- 
fusion and venoclysis were resorted to and she left the hospital on Oct. 26, 1937, 
eighteen days after her admission. 

Pathologic Beport . — Specimen consisted of a tube 10 cm. in length, the proximal 
portion of which was dilated, dark red in color and measuring 5 cm. in diameter. 
In the hemorrhagic area of the tube was an opening communicating with the lumen. 
In the lumen was a fetus, 1.8 cm. in length, which was completely enveloped by its 
membranes. Accompanying the tube was the fetus removed from the uterus which 
measured 3.7 cm. in length, and its placenta. 

COMMENT 

The above case is of special interest because of tlie difference in size of the two 
fetuses. The question of superfetation naturallj' arises in all twin pregnancies. 
Since the fetus from the tube was so much smaller than its mate from the uterus, 
one could assume that the smaller one was the younger. On the other hand, the 
tube being an heterotopic site, it might not have predisposed to the normal rate of 
growth and hence the smaller size. 


Murray, Edmundo G.; Changes in the Cells of the Vagina, Arch. f. Gyniik. 165: 
635, 1938. 

The author describes a simplified method of cell counts in vaginal strippings. 
From his studies on 128 women he concludes that the vaginal mucosa undergoes two 
definite cycles, a “folliculin phase” and a “lutein phase.” During the folliculin 
phase, the vaginal mucosa undergoes marked regeneration especially in the super- 
ficial laj’-ers. During the lutein phase marked proliferation of the stratum 
germinativum and the stratum spinosum takes place. 

The vaginal mucosa remains in the lutein phase throughout pregnancy, and the 
author was unable to find any evidence of cyclic changes. Acute inflammatory 
conditions of the mucosa result in marked inhibition of these cyclic changes. Genital 
hjqioplasia and primary amenorrhea produce a definite atrophy which can be over- 
come by the administration of estrogenic substances. By contrast, secondary amenor- 
rhea and irregularities of menstruation result in excessive cyclic changes in the 
vaginal mucosa. These changes can also be brought back to normal by the use of 
estrogenic hormones. 

The senile vagina shows less differentiation than does the menopausal vagina. 
Four types of atrophy are described in detail, the author believing that this type 
of fine differentiation is helpful in arriving at a true definition of the function.al and 
clinical status of the genitalia. 


Ralph A. Reis. 
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PATHOLOGIC REPORT 

gross.— Somewhat asymmetrical appearing uterus uuth arcuation^ total length 14 
cm., transverse diameter 14 cm., indentation 8 mm.; the left side has a tliichness 
of 0.5 cm., the right 6.75 cm. The cut edge had an ovoid opening, with a transverse 
diameter of 7 cm. and an anteroposterior diameter (in its present condition) of 2.5 
cm. There was a sagittal septum which measured about 3 mm. in tliichness; after 
stretehiag the septum it measured 5.5 cm. The serosa appeared normal except 
for some distended veins and a few small, firm, slightly protruding, grayish-wliite 
spots (small myomas?). The ligaments were cut short. In the upper portion the 
specimen was rather soft with little diiference in consistency between the both sides. 
The lower portion was moderately firm. 

On the left side the inside of the uterine cavity was diffusely light brownish red 
with numbers of small, soft coagula, partly lying loose on the surface, partly 
adherent. Numbers of distended thrombosed veins were seen in the wall, notably in 
the middle of the fundus. 

On the right side a placenta was inserted, occupying the upper half of the 
specimen. Otherwise the surface looked as described from the other side. The 
placenta separated easily. The cut edge on this side did not shovr thrombosed veins, 
hut some very wide empty ones. A flat fairly soft, inelastic piece 5 by 2.5 cm., 
purplish-gray, without distinct markings showed on microscopic section a probable 
decidual origin. 

COaniENT 

This case either was one of superfetation, with the fertilization of the twm ova 
in the same or different menstrual cycles, or simultaneous impregnation of two ova, 
one from each ovary, with nidation of each in a separate compartment of the septate 
uterus; each fertilized ovum having its own corpus luteum. Because of the half 
pound difference in size of the fetuses, the first supposition, superfetation, is prob- 
ably the correct one. 

515 Park Avenue 


COiilBINED INTRA- AND EXTRAUTERINE PREGNANCY 
M. Ediyard ]\Iarten, M.D., and Leo M. ]\'Ieyer, ]\I.D., Brooklyn, N. T. 

(From the Department of Pathology, Samaritan Hospital) 

^OMBINED uterine and tubal pregnancies have been recorded relatively fre- 
quently (7 cases in the first half of the year 1937). Frank, in his textbook, 
states that extra- and intrauterine pregnancies occurred once in 105 ectopics. Teacher 
makes only casual mention of the subject in his book. In 1913 Neugebauer col- 
lected 243 cases of combined pregnancies. Novak review’ed the literature from 1913 
to 1926 and added 32 more cases, and discussed fully the incidence, clinical charac- 
teristics, diagnosis and treatment of this unusual condition. Hefferman and Faxon, 
m 1935, summarized the literature up to that year and found a total of 2S2 
cases. 

CASE REPORT 

Mrs. C. I., wkite, age 26 years, para ij gravida iii, was admitted to the Gyneco- 
ogical Service on Oct. 8, 1937, complaining of eramp-like pains in the lower abdomen 
01 one week's duration. These abdominal pains w^ere associated with vomiting 
izziness and weakness. Her past history indicated a spontaneous full-term de- 
lyery three years prior to the present illness. Subsequent to tliis the patient had a 
nnsearriage followed by a curettage five months prior to her admission to the 

menstruated on Aug. 12, 1937. Up until this date her 
P nous imd been regular every twenty-eight days lasting two to four days. No 
ustory of vaginal bleeding was associated with the present attack of abdominal 
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Snvn WdiMi'ii in wlioni prnhui (Ictj’rmiiimion*- n>vcriii‘i! n pncitivo or trii'roa^of] 
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1. The intivideriiinl ndiiiiiii.stnitioii of .'interior jiitnitary-Iike siih- 
stiiiiec of jireiLriitiuey urine as a dia;fiiostie test for lU'Ofrnaiiey slunvs 
file followiiifr deviations from expected results on jn-oved cases: 

a. Of ox])(‘('U’(l positive results in SS prejinant women there were S who {pivc nee- 
iitive results. 

b. Of e,\i>ecte(l nef;;ifive results in -10 nonjirefrntinl women, only FI pave a nepative 
jircpniine.y readinp, 27 were positive for prt'piianey. 

c. Of expeeted nepative results in .‘I.'l men, S showed the pxpeeted result, 2d 
showed positive prepnaney tests. 

2. Prolan .studie.s done on 10 iioii])repnaiit women wlio pave a defi- 
nitely po.sitiA'e prepnaney readinp were nepative. 

3. Prolan .studie.s done on .six men who pave a definitely positive 
prepnanc.v readinp were nepative in 5 and positive in 1. 

4. Of 7 nonprepnant women witli a positive prolan, 5 pave a positive 
prepjianey test and 2 a nepative test. 

5. The results are in snb.stantial apreemeni with other recent critical 
analyses of this diapnostic proeednre. 

The authors wish to tliank Dr. D. A. AIcAteor, Director of tlic Surgical Service, and 
Dr. H. B. Matthews, Director of the Obstetrical Service, for their cooperation. 

The authors also wish to tliank Dr. Charles H. Birnberg for his kind suggestions 
during this study. p \ 

The Anterlor-Pituitary-like substance used was antuitrln-S (P.arke-Davis & Co.;. 




MODIFICATION OF HILLIS-DeLEE OBSTETRIC 
STETHOSCOPE 

Richard Torpin, M.D., Augusta, Oa. 

(From the Department of Ohstetrics and Gynecology, University of Georgia 

School of Medicine) 

T his modification consists of a liead band 'W'itli a four or five inch projecting rod 
with the distal end bifurcated and assembled with a thumb screw to form a 
clamp for the bell portion of any stethoscope as illustrated in Figs. 1 and 2. Its 
value has been demonstrated by six j'cars’ use in clinic and private practice. The 
chief advantage lies in the ability of the obstetrician to use a stethoscope to which 
he is accustomed. 




Rig. 2. 


Since its introduction, twenty years ago the Hillis-DeLce head stethoscope has 
accomc an essential part of the equipment of almost all modern hospital delivery 
rooms. However it is of great value in the prenatal examination of patients in the 
Clinic or m the individual physician’s office where it is often lacking because of the 
expense. This modification which does not require the additional cost of an attached 
MeUio.^cope is far less expensive to manufacture and should sell for not more than 
u third of the cost of the original model. 
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Correspondence 


Dear Editor: 

The practice of medicine in our “poor wliite” mountain districts of the South 
is a baffling proposition and one which I feel our best social-medical minds sliould 
be working on. 

The grub farmer living far up on a creek or tlie miner living in an abandoned 
mining camp has two choices in time of sickness. He maj' hire a car and go twenty- 
five miles to either a town physician, the county liealth doctor, or the mining camp 
physician; or he may send for a doctor for a fee which may mean the sale of his 
cow or hog which is part of his next year’s food supplj’. 

No one is to blame for this condition. Most creek calls involve a half day in 
time and extreme wear and tear on the car, wliich makes a high fee necessary. As 
a re.sult of this, the mountain people are in the habit of employing all sorts of 
weird home I'emedies, grannj' midwive.s, local “cancer doctor.®,’’ and faith healers. 
As is to be expected there is no prenatal care with the resulting high maternal and 
infant mortality. Ordinary cliild hygiene is practically unknown. 

The population is increasing at such a rate that suddenly we are going to awake 
to the fact that we have a large group of people physically and mentally unable to 
cope with our present civilization. 

Should not the medical profession as a whole e.xpress some interest in this 
situation which is not only a future menace, but a dark blot on our medical con- 
science? 

Ei.eaxoi! Hamilton, M.D, 

Myra, Kentucky, 

August 5, 19.38. 


Note: This communication comes from a little mining town in the mountains 
of eastern Kentucky, which is well termed a “Medical Missionary Outpost.’’ It is 
written by a well-trained young pliysician who is duly appreciative of the difficulties 
which beset these people in obtaining adequate care in pregnancy. How shall this 
problem be solved? Is it to be by the systems of relief so widely di.sseminatcd at 
the iiresent time, with their doubtful elTcct on mind and body, or shall it be by some 
sj’stem of adequate medical service developed and .®upervised by the profession itself? 
It seems necessary to build up a broader and a ditTerent ])rogram, for tlie sociid, 
economic-medical que.stion is confusing, and it is difficult to spe.'ik with clearness 
until sufficient familiarity has been gained by constant association witli the problem. 
The doctor, with a public healtii and sociologic point of view, should be able to 
supply the necessary guidance. But what can lie do without fund.®, either of the 
individual or the community, and how shall these 1)0 emjdoyed ? 

The Federal Cliildren’s Bureau is endeavoring to supply an answer. Let us hope 
it can be done successfully without an overpowering bureaucracy, which is frequently 
debilitating rather than helpful. There must be a way to answer Dr. Hamilton’s 
questions and tho.se of others like her, in similar, often thankless, i)o.®itions. 

Editoi:. 
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Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF AFTJL 15, 1938 
The following papers were presented: 

Two Cases of Intersexuality. Dr. 'William J. Carlisle and Dr. C. J. Geiger. 
(For original article, see page 1047.) 

Technic and Results of Routine Fetal Electrocardiography During Pregnancy. 
Dr. Erwin 0. Strassmann. (For original article, .see page 986.) 

A Case of Acephalus Holoacardius. Drs. Henry Buxhaiim and David V. 
Wachsman. (For original article, see page 1055.) 

The Experimental Production of Intersexuality in the Female Rat. Drs. E. E. 
Greene, i\r. W. Burrill, and A. S. Ivy. (For original article, see page '1038.) 

Liver Presentation. Dr. Edward Allen. (For original article, see page 1060.) 

Sarcoma of the Uterus. Dr. \Y. C. Danforth. (For original article, see page 
1062.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

AIEETING OF APFIL 1, 1938 
The following papers and discussions were presented : 

Dysmenorrhea. Drs. Lawrence Kurzrok, C. Burnberg and S. Livingston. 

A Comparative Study of the Classical and Cervical Cesarean Sections at the 
Brooklyn Hospital in a Series of 164 Cases. Dr. John Casagrande. (For original 
article, see page 1033.) ; 

Supravaginal Hysterectomy. Dr. W. T. Dannreutlier. 


Department of Reviews and Abstracts 


CONDUCTKD BY HuGO EHRENFEST, M,D, 


Selected Abstracts 


Ovarian Pathology 

B6cl6re, C. : Etiology and Pathogenesis of Uterine Hemorrhage of Ovarian Origin, 

Bull. Soc. d. obst. et de gynec. 26: 759, 1937. 

Beclere has had occasion to study 158 cases of functional hemorrhage of ovarian 
origin in a total of 28.0 hysterosalpingograpliies performed in women with hemor- 
rhage of unknown origin. 

Uterine hemorrhage of ovarian origin may be divided into 2 groups. In the first 
there is a tumor of the ovary either liquid or solid. These cases are uncommon. In 
most cases the ovary is normal in size and the hemorrhages occur during active 
sex life. The author divides the latter group into three classes, namely, hemorrhages 
due to congenital lesions of the ovary (15 cases), hemorrhages due to infection of 
the ovary (93 cases), and hemorrhages due to premenopausal ovarian disturbances 
(50 cases). 

Clinically there may be increased menstrual flow, irregular bleeding, and periods 
of amenorrhea alternating with hemorrhage. Histologically there is found benign 
glandular hyperplasia. The author believes that it is by means of hysterography 
that we can best separate the cases of functional bleeding from those associated 
with lesions. The uterine image may be normal but usually there is a jagged 
uterine picture first described by the author. One observes a series of small con- 
tiguous projections in a normal-sized uterine cavity. 

In the cases of uterine bleeding due to congenital disturbances, a cure may be 
brought about by the use of corpus luteum hormone. In the cases due to infection, 
diathermy and anti-infection vaccines produce quick relief. Por the premenopausal 
group, roentgen ray therapy is the treatment of choice. 

J. P. Greenhill. 

Opocher, E. : The Sclerotic Degenerative Changes of the Ovary, Folia Demograph.- 

Gjmaec. 31: 523, 1937. 

Studying 927 cases in which sclerotic changes in the ovary were found at operation, 
the author concludes that the clinical expression of these changes is manifested 
in three principal symptoms: Pain, menorrhagia or metrorrhagia, and sterility. The 
diagnosis is always difficult, if not almost impossible, especially when there exist 
other symptoms referable to the genital organs. 

Therapy must of necessity be varied according to the particular condition in each 
case, but the author feels that in aggravated cases the treatment usually is surgical, 
consisting in resection of the ovary. Tliis procedure has given the author good 
results, both primary and remote. 

hlARIO A. Castallo. 

Cooke, W. E.: Cystic and Solid Tumors of the Ovary, Texas State ,T. Med. 32: 

759, 1937. 

Studying the ovarian tumors seen in the laboratory of the University of Texas 
from 1927 to 1935, the author arrives at the following conclusions: (1) Most 
ovarian cystic masses are harmless, undergo spontaneous resolution and rarely 
require operation except on account of development of such accidents as hemorrhage, 
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torsion or infection. (2) Tlie relatively few ovarian cysts wlucli require opera- 
tive removal for cure rarely become a menace to the life of tbe patient until they 
have attained a size or an age beyond the ordinary limits of the harndess types o 
CTst. (S') Hence, in the case of small cysts, operation should be deferred (under fre- 
quent observations) until a reasonable certainty exists that the cyst is of the type 
which will require operative removal for cure. 




Bufe, "W.t frequency of Cysts of the Ovary as an Accidental Pinding During 
Autopsies, Zentralbl. f. Gynak. 61; 632, 1937. 

In a series of 100 pairs of ovaries removed at autopsies, Bufe found cysts 
present in 77 per cent. The tjqtes of cysts encountered were: small cystic de- 
generation, 22 per cent; follicle cysts, 55 per cent; corpus luteum cysts, 9 per 
cent; hilus cysts, 7 per cent; and parovarian cysts, 2 per cent. 

J. P. Greenhill. 


Varangot, J.: A Tumor of the Theca Interna of the Ovary, Bull. soc. d’ obst. et de 
gjmec. 26; 699, 1937. 

During the last few years a special group of tumors have been isolated from 
ovarian neoplasms which manifest endocrine activity and secrete the estrogenic 
hormone. In this special group which may be called feminizing tumors, there are 
two anatomic varieties, one of wliich arises in the granulosa and the other in the theca 
interna. Varangot reports a case of the latter variety. The tumor consisted of a 
fibroma of the ovary w'hich contained large quantities of intracellular cholesterides. 
Thus far 23 cases of this kind have been reported, the first ones having been described 
by Loeffler and Priesel. Varangot saw another case in Montreal. 

J. P. Greenhill. 


Mocquot, Moricard, Palmer, and Gnthid; A Case of Thecal Tumor, Bull. Soc. d' 
obst. et de gynec. 26; 703, 1937. 


The authors report a thecal tumor of the ovary in wliich the manifestations of 
estrogenic activity were particularly intense. 


J. P. Greenhill. 


Patterson and McCuUagh; A Case of Theca-Cell Tumor of the Ovary in a Woman 

Aged 82 Years, J. Obst. & Gynaee. Brit. Emp. 13: 1186, 1936. 

This case is recorded as an example of a rare ovarian tumor occurring in extreme 
old age. It appears to be the oldest recorded case by a wide margin. The growth 
proved to be of the theca-celled type of granulosa-cell tumors. 

The patient, aged 92 years, was admitted in December, 1935, for backache and 
vaginal bleeding due to an abdominal tumor the size of a large grapefruit 'which 
felt like a pedunculated fibroid. 

The menopause occurred tliirty-six years before, but four years ago slight ir- 
regular vaginal losses of blood had begun, and these lately became continuous 
worse at intervals. ’ 

Subtotal hysterectomy was performed and both tubes and ovaries were removed. 

The endometrium showed estrogenic hypertrophy mth cj^stic dilatation of the 
glands, and resembled the normal premenstrual endometrium of a young woman 
but the hj-pertrophy was more marked. ’ 

J. P. Greenhill. 


Harms; Granulosa Cell Tumors in Young Girls, Zentralbl. f. Gynak. 61; 17, 1937 

The author describes two granulosa cell tumors seen in girls 8 and 14 vears nlr 
eight-year-old girl developed a precocious puberty. In both case 
trogemc hormones were demonstrated in the tumor implants. In the child wif 
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precocious puberty there was an unexplained positive Asclilieim-Zondek reaction 
present. These cases illustrate tliat uterine hemorrhages in young girls sliould arouse 
a suspicion of granulosa cell tumor. 

J. P. Green’iiill. 

Rhoads, J. E., and Terrell, Alexander W,: Ovarian Eibroma With Ascites and 

Hydrothorax (Meig’s Syndrome), J. A. M. A, 109: 1G84, 1937. 

The knowledge that this association of pleural effusion with a benign fibromatous 
tumor of the pelvis exists is exti-emely important from the standpoint both of 
prognosis and of treatment, since most pelvic tumors cau.sing pleural effusion are 
malignant and the effusion is the result of pleural or pulmonary metastases. A 
series of seven cases presenting the syndrome of fluid in the chest in association with 
ovarian fibroma were recently reported by Meigs and Cass. Tlie autliors report 
anotlier case in which the tumor weighed 810 gm. and in which the amount of fluid 
in the chest e.xceeded the amount of ascitic fluid. No satisfactory explanation of the 
associated hydrotliorax has as jet been offered. 

Grover Liese. 

Glasunow, M.: The Histology and Histogenesis of So-called Ciliated Epithelial 

(Serous) Cysts of the Ovary, Arch. f. G^'iuik. 164: 3.G8, 1937. 

The author studied 15 cases of so-called ciliated epitlielial tumors (cj'sts) of tlic 
ovary and concludes that this type of epithelium is identical with that of the uterine 
tubal mucosa rather than resembling that of the ovarian tunica as was formerly 
held. Such cysts arise from postnatal implantation of IMiillorian epithelium although 
some may arise from embryonic rests of Jliillerian ducts. These cysts should, 
therefore, be called either tubal epithelial cysts or Mullerian cysts. This epithelium 
produces mucus but only in small quantitie.s. The term pseudomucinous is an all 
inclusive one including both the tj'pe of cyst under consideration and others of 
different histogenesis. Mullerian duet epithelium can and does produce ciliated 
epithelial cysts as well as pseudomucinous cysts. 

Ralph A. Eels. 

Pimd and Gotcher: Granuloma Venereum of Uterus, Tubes, and Ovaries, Surgery 

3: 34, 1938. 

The patient, a 28'year-old negre.ss, on admission complained of vaginiil hemor- 
rhages for last two months. She had a palpable mass in left lower abdominal 
quadrant, noticed first five months ago and gradually enlarging. Further examina- 
tion showed a large, red, easily bleeding cervix and a hard mass, filling pelvis and 
reaching up almo.st to navel. Wu and Kahn reactions negative. Under conserva- 
tive observation, with preliminary diagnosis of chronic inflammatory process, tem- 
j)orature fluctuated between 100° and 104° F. After two months the genitalia 
wore removed. Operation was very difficult and patient died next day. Necropsy 
refused. 

Microscopic study of removed organs establi.shed a heretofore unde.scribed entity, 
namely involvement of uterus, tube.s, and ovaries by a granuloma inguinale. Ap- 
parently this infection can ascend following delivery. In a previous paper (J. A. 
M. A. 108: 1401, 1937) these same writers had discussed in detail a case of 
granuloma venereum of the cervix uteri closely simulating carcinoma. 


Hugo Eiii:e.vee.st. 



Books Received 


PEACTICAL CLINICAL GYNECOLOGY. By Henry C. Falk, AI.D., Clinical 
Professor of Gynecology, New York University College of Medicine, etc. Illustrated, 
393 pages. American Journal of Surgery, New York, 1938. 

A CHALLENGE TO SEX CENSOES. By Theodore Schroeder. Privately 
printed. New York City, 1938. 

ENDOGENE ENDOKEINOTHEEAPIE IN DEE GYNAEKOLOGIE. Aetiologie 
und Beliandlung des Karzinonis. Von Dr. Jules Samuels, Chirurg und Prauenaizt 
in Amsterdam, etc. 182 Seiten. A. W. Sijtlioff’s Uitgeversmaatschappij, N. V. 
Leiden-Holland, 1938. 

BLUTUNG UND FLUOE. Von Professor Dr. Hans Eunge, Universitaets- Fraueh- 
klinik, Heidelberg. Drittc vei'besserte Auflage, mit 17 Abbildungen. Theodor 
Steinkopff, Dresden, 1938. 

SEXUAL HOEMONE. Von E. Oppenauer and F. Dessau. 121 Seiten. Uitgeverij 
Dr. lY. Junk, Den Haag, 1938. 

THE PITUITAEY GLAND. An investigation of the most recent advances. Pro- 
ceedings of the Association for Eesearch in Mental and Nervous Diseases, December 
28 and 29, 1936. Williams & Wilkins Company, Baltimore, 1938. 

^lATEENAL CAEE, Complications. Prepared under editorship of Dr. Fred L. 
Adair, and approved by the American Committee on Maternal Welfare, Inc. Univer- 
sity of Chicago Press, 1938. 

CLINICAL EOENTGENOLOGY OF THE DIGESTIVE TEACT. By Maurice 
Feldman, M.D., Assistant Professor of Gastroenterology, University of Maryland, 
etc. With 357 illustrations in the text, 1014 pages. William Wood & Co., Baltimore, 
1938. 


GINECOLOGIA OPEEATOEIA. Indicaciones y tecnica. Par Eduardo A. Pox 
and Jo.se A. Ibarra, Servicio del Hospital Eivadavia, Buenos Aires. Ancieto Lopez, 
editor, Buenos Aires, 1936. 

^ TEXTBOOK OF GYNECOLOGIC By Arthur Hale Curtis, M.D., Professor and 
Chairman of the Department of Obstetrics and Gynecology, Northwestern University 
Medical School, etc. Tliird edition, reset; 603 pages with 318 illustrations. W. B. 
Saunders Company, Philadelphia, 1938. 


ABC OF THE VITA^IINS. By Survey in Charts. By Jennie Gregory, M.S. 
Foreword by Walter H. Eddy, Profe.«sor of Phy.siologic Chemistry, Teachers College, 
Columbia University. Williams & Wilkins Company, Baltimore, 1938. 


WOMEN., By Ten Teachers, under the direction of Clifford 
\Unte. Edited by Sir Comyns Berkeley, Clifford White and Prank Cook. Illustrated 
4-2 pages. Sixth edition. William Wood and Company, Baltimore, 1938. ' 


the AlAN TAKES A WIFE. 
Marriage. By Ira S. Wile, M.B. 
York, 1937. 


A Study of Llan’s Problems in and through 
277 pages. Greenberg, Publishers, Inc., New 


-4-DVENTIJEES IN EESPIEATION. 
besuscitatioii. By Yandell Henderson. 
M ilkins Company, Baltimore, 1938. 


IHodes of Asphyxiation and Methods of 
Illustrated, 316 pages. Williams & 
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GEUNDLAGEN DEE GYNAEKOLOGISCHEN EnJEZWELLEN-THEEAPIE. 
Von Dr, med, Ernst Eaab, Berlin. Alit 29 Abbildungen, 66 Seiten. Ferdinand 
Enke Verlag, Stuttgart, 1938. 

INNEEE MEDIZnsr IN DEE CHIEUEGIE. Von Dozent Dr. H. Frli. v. Kress, 
und Dr. W. Kittler, cMrurgisclie Universitaets-IClinik in Muenclien, 144 Seiten. 
Ferdinand Enke Verlag, Stuttgart, 1938. 

BIOGEAPHY OF THE UNBOEN. By Margaret Shea Gilbert. Hlustrated, 
132 pages. The Williams & Wilkins Company, Baltimore, 1938. 

PEINCIPLES AND PEACTICE OP MEDICINE.’ Originally written by the late 
Sir William Osier. Thirteenth edition, revised by Henry A. Christian, Hersey 
professor of the theory and practice of physic. Harvard University; physician in 
chief, Peter Bent Bingham Hospital, Boston. 1424 pages. D. Appleton-Century 
Company, Inc., New York, 1938. 

NUESING, an Art and a Science. By Margaret A, Tracy, E.N,, A.B., M.S., 
director. Training School for Nurses, University of California, San Francisco, and 
Collaborators. 559 pages with 183 illustrations. C. V. Mosby Company, St. Louis, 
1938. 

THE AhlEEICAN ILLUSTEATED MEDICAL DICTIONAEY. By W. A. 
Newman Borland, A.M., M.D., P.A.C.S. Eighteenth edition, revised and enlarged, 
with 942 illustrations, including 283 portraits, 1607 pages. With the collaboration 
of E. C. Miller, M.D., College of Virginia. W. B. Saunders Company, Philadelphia, 
1938. 


Item 


American Board of Obstetrics and G-ynecology 

The general oral, clinical and pathological examinations for all can- 
didate.s, Part II Examinations (Groups A and B), will be conducted 
hj’’ the entire Board, meeting in St. Louis, Missouri, on May 15 and 
16, 1939, immediately prior to the annual meeting of the American 
Medical Association. Notice of time and place of these examinations 
will be forwarded to all candidates well in adymnce of the examination 
dates. 

for admission to Group A, May, 1939, examinations must 
he on file in the Secretary’s Office hy March 15, 1939. 

Application blanks and booklets of information may be obtained 
from Dr. Paul Titus, >Seeretary, 1015 Highland Building, Pittsburgh 
(6), Pennsylvania. 


Dr. Floyd E. Keene, of Pliiladelphia, a member of the Editorial Board 
of the JouKNAL and a frecpient contributor to its pages, died at liis 
liomc in Wynnewood, Pa., on November 15, 1938. An appropriate 
obituary will be published in a forthcoming issue. 


In the article by Dieehrnann and Brown “Hypertension and Pregnancy” in the 
November issue, pagi; SIl, the table heading should read “B.M. ('■14575) Pre- 
celainpsia” instead of “Basal Metabolism,” B.M., representing the palient’.s name. 



INDEX TO VOLUME 36 


AUTHORS INDEX* 


A 

Aldridge, Albert H., and Parks, Thomas 
J., End results in 400 cases of 
placenta previa, 859 

Allen, Edivard, Liver presentation, 10 GO 


B 

Baer, Joseph L., Atresia of vagina, 518 
Bannick, Edutin G., ('with Randall. 

Lawrence M., and Ivrusen, 
Prank H.), Consideration of 
artificial fever therapy and 
sulfanilamide therapy in treat- 
ment of gonorrheal infections 
of women, 230 

Bartholomew, B. A., and Colvin, E. D.. 

Diagnosis of occurrence of 
toxemia of pregnancy hy ex- 
amination of unknown placenta, 
909 

Benensohn, S. J., (with Hillis, David 
S.), Infant mortality at Cook 
County Hospital among 16,000 
deliveries, 427 

Bergman, Harry, (with Schwartz, 
Joseph), Gynecologic features 
of carcinoma of large bowel. 85 
Berris, James M., (with Darling, Mil- 
ton A., and Newman, Max), 
Artificial fever therapy in pelvic 
inflammatory disease, 238 
Bland, P. Brooke, and Rakoff, A. E., 
Treatment of premature separa- 
tion of placenta, 165 
Bloom, Oscar H, Sepsis puerperalis 
thrombophlebitica p u t r i d a 
(SchottmUller syndrome), 505 
Bortnick, a. R., (with Schwarz, Otto 
H., and Paddock, Richard), 
Cesarean scar, 962 

Brewer, John I., Rhythmic changes in 
skin capillaries and tlieir I’ela- 
tion to menstruation, 597 
Brown, Ipji, (with Dieckjiann, Wil- 
liam J.), Hypertension and 
pregnancy, 798 

Burch, Lucius E., (with McClellan, 
G. S.), Sterilization of obstetric 
patients in Vanderbilt University 
Hospital 1925-1937, 249 
Burrill,. m. W., (with Greene, R. R., 
AND Ivy, a. C.), Experimental 
production of intersexuality in 
female rat, 1038 

Buxbaum. Henry, and Wachsman, David 
V., Case of acephalus holoacar- 
dius, 1055 


C 

Cacciarelli, Robert A., (with Crecca. 

William D.), Full-term ab- 
dominal pregnancy with re- 
covery of both mother and bkby. 


Cadden, J. P., AND Paris, Arthur M., 
Nonprotcin, urea, and rest ni- 
trogen of blood during labor and 
puerperium, 77 

Caldwell, W. E., Moloy, H. C., D’Esopo, 
D. Anthony, Studies on pelvic 
arrests, 928 

Carlisle, Williaai T., and Geiger, C. J.. 

Intersexuality, two cases of, 
1047 

Casagrande, John, Comparative study of 
classical and cervical cesarean 
sections at Brooklyn Hospital in 
series of 164 cases, 1033 

Champion, Phillips Kay, and Tessitore. 

Nicola J., Intraligamentary . 
pregnancy, 281 

Chesley, Leon C., and Vann, Pelix H., 
Effect of sodium lactate in rais- 
ing the CO= combining power in 
the toxemias of pregnancy, 660 

CoLtuN, B. D., (WITH Bartholomew, R. 

A.), Diagnosis of occurrence of 
toxemia of pregnancy by ex- 
amination of unknown placenta,' 
909 

Counseller, Virgil S., Congenital absence 
and traumatic obliteration of 
vagina and its treatment with 
inlaying Thiersch grafts, 632 

— , Endometriosis, 877 

CouNTiss, Eugene H., Granulosa cell 
tumor of ovary, 680 

Crecca, William D., and Cacciarelli, 
Robert A., Pull-term abdominal 
pregnancy with recovery of both 
mother and baby, 312 

Crichton, Robert Battey, (with Torpin, 
Richard), Gangrenous vulvar 
edema necessitating cesarean 
section, 703 


D 

Danforth, W. C., Place of vaginal hys- 
terectomy in present-day gyne- 
cology, 787 

— , Sarcoma of uterus, 1062 

Darling, Milton A., Berris, Jajies M.. 

AND Newman, Max, Artificial 
fever therapy in pelvic inflam- 
matoiw disease, 238 

Daversa, j. j., (with Hirsheimer, a., 
AND January, D. a.). X-ray 
study of gastric function during 
labor, 671 

Davis, M. Edward, and Koff, Arthur 
K., Experimental production of 
ovulation in human subject, 183 

D’Esopo, D. Anthony, (with Caldwell, 
W. E., and Moloy, H. C.), 
Studies on pelvic arrests. 928 

Dieckmann, William J., Geographic dis- 
tribution and effect of climate on 
eclampsia, toxemia of preg- 
nancy, hyperemesis gravidarum 
and abruptio placentae, 623 




lOSl 



1082 


AUTHORS INDEX 


— , AND Broavn, Ira, Hypertension and 
pregmancy, 798 

— , Michel, Herbert L., and Woodruff, 
Paul W., Cold pressor test in 
pregnancy, 408 

Douglass, L. H., (with Savage, J. E., 
AND Wylie, H. Boyd), Chemical 
test for pregnancy applied to 
determination of estrin in urine 
of normal and toxemic patients 
in last trimester of pregnancy, 
39 

Dunn, R. B., (with Eastman, N. J„ 
and ICreiselman, Joseph), Rel- 
ative value of pure oxygen and 
of carbon dioxide mixtures in 
experimental resuscitation, 571 


E 

Eastman, N. J., Dunn, r. B., and Krei- 
SELMAN, Joseph, Relative value 
of pure oxygen and of carbon 
dioxide mixtures in experimental 
resuscitation, 571 

Eisele, C. Welsey, and Mason, Elwood 
W., Unsuspected tuberculosis in 
pregnant women as revealed by 
routine roentgenologic examina- 
tions, 387 

Elden, C. a.. Aplasia of lower female 
genital tract, 507 

Emge, Ludwig A., and Murphy, K. M., 
Influence of long-continued in- 
jections of estrogen on mam- 
mary tissue, 750 

Emmery, Frederick V., Primary cancer 
of vagina, 1058 

Evans, William A., Jr., (with Thom- 
son, K. Jefferson, Hirsheimer 
A., and Gibson, John g., 2nd.), 
Studies on circulation in preg- 
nancy, 48 


P 

Falls, Frederick h., (with hibbert, 
G. Fielding), Further observa- 
tions on role of streptococcus in 
so-called trichomonas vaginalis 
vaginitis, 219 

Paris, Arthur M., (with Cadden, J. F.), 
Nonprotein, urea, and rest ni- 
trogen of blood during labor and 
puerperlum, 77 

Findley, David, Management of placenta 
previa, 267 

Fink, Harold, (with Friedman, Joseph 
Joel), Evaluation of anterior 
pituitary-like substance Intra- 
dernial test for pregnancy, 116 

Finkler, Rita S., Granulosa cell tumor 
of ovary with carcinoma of 
breast, 1064 

Fisher, C., SIagoun, H. W., and Raneon, 
S. W., Dystocia in diabetes in- 
sipidus, 1 

Fitzgep.>vld, j. e., and Webster, Augusta, 
Hypcremcsis gravidarum, 460 

FoLSOME, Clair E., (with Miller, Nor- 
man F.), Carcinoma of cervix, 
54.5 

, (WITH FREYBERG, R. H., and REEKIE, 

R. D.), study of water, sodium, 
and cncrgj' exchange during 
latter part of pregnancy, 200 

Foote, JIerrill N., (with jiartz, 
Harry), Generalized peritonitis 
secondary- to ruptured pyo.sal- 
plnx. 1069 

FREYBERG, R. H,. REEKIE. R. D., FOLSOME. 

C., Study of water, sodium and 
energy exchange during latter 
part of pregnancy, 200 


Priedjian, Joseph Joel, and Pink, 
Harold, Evaluation of anterior 
pituitary-like substance Intra- 
dermal test for pregnancy, 116 
Pry, I4ENNETH, (WITH LiNTGEN, 
Charles), Evaluation of sedi- 
mentation test in differential 
diagnosis of acute pelvic in- 
flammatory disease and acute 
appendicitis, 393 

Furniss, Henry D., Vesicovaginal fistula 
repaired ivith rustless steel wire. 
706 

G 

Galloway, Charles Edwin, and Paul, 
Tom D., Study of 288 prlmiparas 
over age of 35 compared with 
300 primiparas under age of 
25, 255 

Geiger, C. J., (with Carlisle, William 
T.), Intersexuality, 1047 
Geist, Samuel H., Salmon, Udall J.. and 
M iNTZ, Maurice, Effect of estro- 
genic hormone upon contractil- 
ity of Fallopian tubes, 67 
Gibson, John G., 2nd, (with Thomson, 
K. Jefferson, Hirsheimer, A., 
AND Evans, william A., Jr.), 
Studies on circulation in preg- 
nancy, 48 

Goldstein, Samuel, Carcinoma of cervix 
during pregnancy, 514 
Goodall, James R., and Power, R. M. H., 
Visceral allergy, 372 
Goodhand, Charles L., (with Novey, M. 

Alexander), Hyperemesis grav- 
idarum, 486 

Greenblatt, Robert B., (with Green- 
hill, J. P.), Status of thecoma 
and its relationship to granulosa 
cell tumor, 684 

Greene, R. R., Burrill, M. W„ and Ivy, 
A. C., Experimental production 
of intersexuality in female rat, 
1038 

Greenhill, j. P., and Greenblatt, 
Robert B., Status of thecoma 
and its relationship to granulosa 
cell tumor, 684 

Gurnee, W. Spencer, Hyperpyrexia pro- 
duced by hot box in combination 
W’lth Elliott treatment, 482 
Gustavson, R. G., (with Mason, Lyman 
W.), Quantitative determina- 
tion of estrogenic substances in 
normal female urine through 
inception of pregnancy, 1026 
Gutman, Paul E., Puerperal gangrene of 
extremities, 154 


H 

Hagstrom, Henry T., Krukenberg tumor 
complicating pregnancy, 498 
Heaney, H. Sproat, Presidential addre.ss 
at meeting of American Gyne- 
cological Society, 727 
Hellman, Louis M., and HiaiTio, Arthur 
T., Erythroblastosis, 137 
Heiitig, Arthur T., (with Hellman, 
Louis M.), Erythroblastosis, 
137 

Hesselti.ne, H. Close, (with Woodruit. 

Paul W.), Relationship of oral 
thrush to vaginal mycosis and 
Incidence of each, 467 
Hibbert, G. Fielding, and Falls, Freder- 
ick H., Further ob.scrv'atlons on 
role of streptococcus In so-called 
trichomonas vaginalis vaginitis, 
219 



BHEUBY : UTERINE BLEEDING WITH VIRILISM 


119 


REFERENCES 

(1) GilfiUen, G. C., and Gi'egg, TF. K.: Aji. J. Obst. & Gynec. 32; 498, 1936. 
(2) J. A. M. A. 108: 412, 1937. (3) Forges and Follatsclwk: J. A. M. A. 559, 

1929. (4) Deutscli, Alfred: Zentralbl. f. Gjoiak. 53: 2920, 1929. (5) Stranss, 

Syman: Am. J. Surg. 8: 1271, 1930. (6) TVeisman, A. J., and Yerhury, C. G.: 
Med. Record 203, 1937. (7) Kuherman, J., Israeloff, H. H., and Hymoiuitz, B.: 
Paper read at the Americaa Medical Association Convention, 88th session at Atlantic 
City, Friday, June 11, 1937. (8) Schneider, B., and Cohen, A. E.: J. A. M. A. 109: 
115, 1937. (9) Knrzrok, Baphael: The Endocrines in Obstetrics and Gjmecologj’, 

Baltimore, 1937, The Williams and WiUdns Co., p. 454. 


UTERINE BLEEDING WITH VIRILISM'^ 

Virginia G. Rheubt, ]\I.D., Wilmington, Del. 

(From the Gynecological and Pathological Services of the Woman’s 
Hospital of Philadelphia) 

T his patient, a 2l-year-old, colored, .single female, illustrates an unusual tj^ie 
of uterine bleeding. She began to flow at thirteen and had a normal menstrual 
cj'cle thereafter. During her eighteenth year she noticed an incipient growth of 
hair on her chin, cheeks, and upper lip. Soon her menstrual periods became in- 
creasingly more abundant, and the interval between the bleeding grew shorter. She 
was chronically tired, had vertigo, anorexia, and her psychic condition was far from 
serene with the consciousness of her unfeminine appearance. She gave up her job 
and, aside from her visits to several physicians, remained secluded. By the autumn 
of 1936 the hypertrichosis required shaving every other day, and the bleeding was 
severe, occasionally lasting as long as a month, with irregular short intervals. 

Various physicians consulted seemed to have presumed that she had committed an 
abortion, and she was apparently treated on that hypothesis, or on the basis of a 
mild pelvic inflammation. In October, 1936, she had a transfusion. When she was 
admitted to the Gjmecological Service of the Woman’s Hospital of Philadelphia, 
Jan. 4, 1937, the patient was not acutely ill, although she had bled most of the 
month previously. Her hemoglobin was 52 per cent Dare, R. B. C. 2,610,000, W. B. C. 
15,000, polymorphonuclear leucocytes 78 per cent, lymphocytes 22 per cent, blood 
sedimentation time 155 minutes, temperature 98.4°, pulse 96, and respiration 20. 

A physical examination revealed no deviation from the normal, except a slightlj' 
low blood pressure, hypertrichosis, and pallor. Her voice was contralto. The pehuc 
examination disclosed no signs of inflammation. The clitoris protruded sufiiciently 
to separate the labia majora and measured 3.75 cm. long by 0.75 cm. diameter. 
Aside from size it was not abnormal. The vaginal introitus was intact. The 
cervical os easily admitted a cotton applicator, and the cervix was soft, pink, intact, 
and mobile. The fundus was slightly enlarged, soft, smooth, mobile, anterior, 
and tender. In the right and left fornices were two discrete, firm, ovoid masses 
about 5 by 3 by 2 cm. in size. 

The following day a diagnostic curettage of the uterus was performed. The 
uterine cavity measured 7.5 cm. and abundant, thick, soft, irregular scrapings were 
secured. 

Dr. Berta Meine, Pathologist, examined the scrapings and believing that the 
diagnosis lay between severe hj-pei-plasia of the endometrium and adenocarcinoma, 
and feeling the situation too precarious to risk a final diagnosis, returned the 
pathologic report as adenocarcinoma. 

The patient was given a blood transfusion and on Jan. 13, 1937, Dr. Fetterinan 
performed a panhysterectomy with a bilateral salpingo-oophorectomy. No radiation 
was given. The patient made a rapid uneventful convalescence, and has been well 
since. There has been no diminution of the h^-pertrichosis and size of clitoris. 
Basal metabolic rate tests have not fluctuated more than four points from plus 16. 

*ReatI at a meetine: of the Obstetrical Society of Philadelphia, October 7. 1937. 
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tive review) 

— , AND Millen, Robert, Causes of 
vaginal bleeding and histology 
of endometrium after meno- 
pause, 22 

Tessitore, Nicola J., (with Champion 
Phillips Ka't), Intraligamen- 
tary pregnancy, 281 

Thomson, K. .Tefferson. Hirsheimer, A. 

Gibson, John g., 2nd, and 
Evans, William a.. Jr., Studies 
on circulation in pregnancy III, 

Tilley, John h.. Gangrene of extremi- 
J*.?? in puerperal thrombophle- 
bitis, 157 

Tisdall, Leslie Hughes, Pulmonary tu- 
Me,®472“ obstetric 

Titus, Pjwl, Tai^l, r e., McClellan, 
„ • Messer, f. C.. Ne-w 

nonirritating opaque medium for 
uterosalpingography, 889 
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Breast — Cont’d 

milk, content and elimination of iron in 
(Martines), 1001 (Atast.) 
secretion, mechanism of, what is (Win- 
ter), 330 (Abst.) 

Breech deliveries, management of (Moh- 
ler), 400 

Brooklyn Gynecological Society, transac- 
tions of, 528, 1075 


C 

Calcium and magnesium balance during 
pregnancy (Fernandez-Ruiz), 
352 (Abst.) 

Cancer of cervix, lymph glands in, and 
cancer of vulva, study of 
(Taussig), 819 

of vagina, primary (Emmert), 1058 
of vulva, lymph glands in cancer of 
cervix and, study of (Taus- 
sig), 819 

Capillaries, skin, rhythmic changes in, 
and their relation to menstru- 
ation (Brewer). 597 

Carbon dioxide mixtures, relative value 
of pure oxygen and of. in ex- 
perimental resuscitation 
(Eastman, Dunn and Kreisel- 
man), 571 

Carcinoma, lipoma of uterus associated 
with (Biumphrey and Mus- 
tard). 159 

of breast, granulosa cell tumor of 
ovary with (Finkler), 1004 
of cervix (Miller and Folsomc), 545 
during pregnancy (Goldstein), 514 
evaluation of five-year criterion in 
(Kimbrough and Tompkins), 
833 

of large bowel, gynecologic features of 
(Schwartz and Bergman). 85 
resection of rectosigmoid and rectum 
for, one-stage operation for 
(Pratt), 209 

Cardiodynamic and electrocardiographic 
changes in normal pregnancy 
(Landt and Benjamin), 353 
(Abst.) 

Cautery, treatment of endocervicitis by 
electrophysical methods : co- 
agulation and conization, com- 
parison o f end-results o f 
(Jacoby), 050 

Cells of vagina, changes in (Murray), 
1072 (Abst.) 

Central Association of Obstetricians and 
Gynocologl.sts, 300 (Item) 
papers of, 183-281 
transactions of, 331 

Cervical and classical cesarean sections, 
comparative study of, at 
Brooklyn Hospital in a scries 
of lOi cases (Casagrande), 
1033 

and endometrial biopsies, histologic 
correlationshlp of (Wollner), 
10 

biopsy punch, scissor type (Maryan), 
707 

Cervix, cancer of, lymph glands in, and 
cancer of vulva, study of 
(Taussig), 819 

carcinoma of (Miller .and Folsomc), 545 
during pregnancy (Goldstein), 514 
evaluation of five-year criterion in 
(Kimbrough and Tompkins). 
833 

epithelial metaplasias of, hormonal dis- 
turbances in origin of cystic 
mastopathics and in (Herold 
.and Effkeman), 1G4 (Abst.) 
tuberculosis of (Stevenson), 1017 

Ce.sarcan scar (Schwarz. Paddock and 
Bortnick), 002 

section, classical .and cervical, compar.a- 
tlve study of. at Brooklyn 
Hosplt.al in .a scries of 1C4 
ca.'cs (C.a.':agrande), 1033 


Cesarean Section — Cont’d 

gangrenous vulvar edema necessitat- 
ing (Torpin and Crichton), 703 
in St. Louis Maternity Hospital, ten- 
year study of (Soule), 048 
placenta accreta discovered at (Pot- 
ter), lOGC 

Chemical test for pregnancy applied to 
determination of estrin in 
urine of normal and toxemic 
patients in last trimester of 
pregnancy (Savage, Wylie 
and Douglass), 39 

Chicago Gynecological Society, 359 (Item) 
joint meeting with the St. Louis 
Gynecological Society, trans- 
actions of, 712 

transactions of, 527, 528, 712, 1075 
Circulation in pregnancy (Thomson and 
Cohen), 358 

studies on (Thomson, Hirsheimer, 
Gibson, 2nd and Evans, Jr.), 
48 

Classical and cervical cesarean sections, 
comparative study of, at 
Brooklyn Hospital in series of 
104 cases (Casagrande), 1033 
Climate, effect of, on eclampsia, toxemia 
o f pregnancy, hypcremesls 
gravidarum, and abruptlo pla- 
centae, and geographic dis- 
tribution (Dieckmann), 023 
Coagulation, treatment of endocervicitis 
by electrophysical methods : 
cautery and conization, com- 
parison o f end-results o f 
(Jacoby), 050 

Coccygodynia (Thiele), 173 (Abst.) 

Cold pressor test in pregnancy (Dieck- 
mann, Michel and Woodruff), 
408 

test during pregnancy, labor and puer- 
perium (Bak), 350 (Abst,) 
Collective review, pathology of ovarian 
hormone (Taylor, Jr.), 332 
Congenital absence and traumatic oblit- 
eration of vagina and its 
treatment with Inlaying 
Thiersch grafts (Counseller), 
032 

Conization, treatment of endocervicitis by 
electrophysical methods: cau- 
tery and coagulation, com- 
p a r i s o n of end-results of 
(Jacoby), 050 

Contraception, relationship of, to sterility 
(Weiser), 170 (Abst.) 
Contractility of Fallopian tubes, effect of 
estrogenic hormone upon 
(Geist, Salmon and Mlntz), 07 
Cord, umbilical, true knot of, causing 
fetal death before labor (Mc- 
Nally), 150 

Correspondence, 90S, 1074 
Cortex, adrenal, and intersexuality 
(Broster, Allen, Vines, Patter- 
son, Greenwood, Marrian and 
Butler), 720 (B. Rev.) 
Curettage, office, safety .and advantages 
of (Israel and Mazer), 445 
Cysts of ovary, epithelial, so-c,alled cili- 
ated, histology and histogene- 
sis of (Glasunow), 3078 
(Ab.st.) 

freciucncy of, as accidcnt.al finding 
during autopsies (Bufc), 1077 
(Abst.) 

ovarian, unusual (Nelson), 701 
Cystic and solid tumors of ovary (Cooke), 
3070 (Abst.) 

endometrial ehange.s In ovul.atory cycles 
(Wilson and Kurzrok), 302 
Cystoceles, pessary for moderately-.slzed 
(Stimson), 521 
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Abdominal pregnancy, full-term (Crecca 
and Cacciarelli). 312 
secondary (MucKlc), 520 
treatment of late (Posner), 093 

Abortion, habitual, excretion of hormones 
in (Palmer) , 1005 

Abruptio placentae, geographic distribu- 
tion and effect of climate on 
(Dieckmann), 023 

Abstracts and reviews, department of, 
174, 332, 539, 1076 

miscellaneous, 84, 13G, 153, 154, 104, 1<-. 

173, 199, 218, 220, 248, 313, 330, 
412, 426, 471. 481. 497. 596. 022, 
638, 647, 055, 083. 997, 1008, 
1040, 1059, 1001, 1072 
ovarian pathology, 1070 
physiologj' of pregnancy. 349 
jmerperium, 539 
sterility, 174 

Acephalus holoacardius (Buxbaum and 
tVachsman), 1055 

Achlorhydria as etiologic factor in pru- 
ritus vulvae (Swift), 038 
(Abst.) 

Actinomycosis and blastomycosis of fe- 
male genitalia (Joseph and 
Summer ill), 120 

Adenocarcinoma, endometrial hyperplasia 
(puberty), fifteen years’ fol- 
low-up (Mazzola), 098 

Adrenal cortex and intersexuality (Bros- 
ter, Allen, Vines, Patterson, 
Greenwood, Marrian and But- 
ler). 720 <B. Kev.) 

disease, related, genital abnormalities, 
hermaphroditism and 
(Young), 720 (B. Rev.) 
ovarian tumors, arrhenoblastoma (mas- 
culinizing tumors of ovary), 
840 

Allergy, visceral (Goodall and Power), 

. . 372 

American Board of Obstetrics and Gyne- 
cology, Inc., 361, 544, 726, 1080 
(Items) 

candidates, 182 

Gynecological Society, papers of, 727- 
, 907, 909-985 

Anorectal diseases, synopsis of (Hirsch- 
mann), 724 (B. Rev.) 

Antenatal care and some complications 
o f labor (M a c R a e) , 1008 
(Abst.) 

supervision, problems in (Strachan), 335 
. (Abst.) 

Anterior pituitary-like substance intra- 
dermal test for pregnancy, 
evaluation of (Friedman and 
Fink), no 

Antuitnn-S intradermal pregnancy test 
(Gill and How kins), 350 
(Abst.) 

Aplasia of lower female genital tract 
. . (Eldon), 507 

Appendicitis, acute, sedimentation test in 
differential diagnosis of acute 
pelvic inflammatory disease 
and, evaluation of (Lintgen 
. ^ and Fr>-). 393 

Arrests, pelvic, studies on (Caldwell, 
... Moloy and D’Esopo), 928 
-vrrnenobiastoma, adrenal ovarian tumors 
(masculinizing tumors of 
ovary) (Novak). 840 


Arsenical encephalitis during pregnancy 
(ICuehn, Keating and von 
Haam), 122 

Artificial fever therapy and sulfanilamide 
therapy in treatment of gon- 
orrheal infections of "women 
(Randall, Krusen and Ban- 
nick), 230 

i n pelvic inflammatory disease 
(Darling, Berris and New- 
man), 238 

Aschheim-Zondek test in puerperium . 
(Crew), 351 (Ahst.) 
significance of weakly positive (Ten- 
ney and Parker), 229 (Ahst.) 
Assembly of Laboratory Directors and 
Serologists, SCO (Item) 
Atelectasis, fetal respiration in relation 
to. and intrauterine pneumo- 
nia (Snyder and Roscnfeld), 
363 

Atresia of vagina (Baer), 518 
Auditorv ner\’e, effect of quinine upon 
(West), 241 

Azotemia and polypeptidemia in puei-pe- 
rium (Rivifere and Legrosdi- 
dier), 539 (Abst.) 

B 

Baby’s first two years (Smith), 718 (B. 
Rev.) 

Bag, dilating, in obstetrics (Waters), 639 
Basal body temperature, relation of, to 
fertility and sterility in 
women (Zuck), 098 

Bilirubin liver function test in toxemias 
of pregnancy (Lyon), 99 
Biopsies, endometrial and cervical, his- 
t o 1 o g i c correlationship o f 
(Wollner), 10 

Biopsy punch, ceiwical, scissor type 
(Maryan), 707 

Bisexual character of ovary, potential 
(Ramsay and McCahey), 104 
Blastomycosis and actinomycosis of fe- 
male genitalia (Joseph and 
Summerill), 120 

Bleeding, uterine, in conditions other than 
pregnancy (Weintrauh), 470 
with virilism (Rheuby). 119 
vaginal, causes of, and histology of 
endometrium after menopause 
(Taylor, Jr, and Millen), 22 
Body temperature, basal, relation of, to 
fertility and sterility in 
"ummen (Zuck), 998 

Blood, nonprotein, urea and rest nitrogen 
of, during labor and puerpe- 
, rium (Cadden and Paris), 77 
urea index, maternal, fetal and placen- 
tal (Pronticelli), 352 (Abst.) 
volume changes in normal pregnant 
women (Thomson, Hirsheimer, 
Gibson, 2nd and Evans, Jr.) 
48 

Book reviews, department of, 713 
Books received, 301, 1079 
Bowel, large, carcinoma of, gynecologic 
features of (Schwartz and 
Bergman), 85 

Breast, carcinoma of, granulosa cell 

lert°lOol (Pink- 

fibroadenoma of, during pregnancy and 
lactation (Moran), lOg (Abst.) 
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Fever therapy, 719 (B. Rev.) 

artificial, and sulfanilamide therapy 
in treatment of gonorrheal in- 
fections of women (Randall, 
Krusen and Bannick), 230 
in pelvic inflammatory disease (Dar- 
ling, Berris and Newman), 
23S 

Fibroadenoma of breast during pregnancy 
and lactation (Moran), 199 
(Abst.) 

Fibroma, ovarian, with ascites and hydro- 
thorax (Rhoads and Terrell), 
1078 (Abst.) 

Fistula, rectovaginal, complete laceration 
of perineum and (Phaneuf), 
899 

vesicovaginal, repaired with rustless 
steel wire (Furniss), 700 

Follicular hormone, inhibitorj' action of, 
on milk secretion in puerpe- 
rium (Mayor), loo (Abst.) 

Friedman test for pregnancy, quantita- 
tive study of (Kelly and 
Woods), 357 (Abst.) 


G 

Gall bladder in pregnancy, rate of empty- 
ing of human (Gerdes and 
Boyden), 358 (Abst.) 

Gangrene of extremities in puerperal 
thrombophlebitis (Tiliey), 1.57 
puerperal, of extremities ((jutman), 1.54 

Gangrenous vulvar edema necessitating 
cesarean section (Torpin and 
Crichton), 703 

Gastric function during labor, x-ray 
study of (Hirsheimer, Janu- 
ary and Daversa), 671 

Genital abnormalities, hermaphroditism 
and related adrenal diseases 
(Young), 720 (B. Rev.) 
disease in menopause (Benthin), 1059 
(Abst.) 

tract, female, aplasia of lower (Elden), 
507 

tumors (Schleyer), 153 (Abst.) 

Genitalia, female, actinomycosis and blas- 
tomycosis of (Joseph and 
Summerill), 120 

Geographic distribution and effect of 
climate on eclampsia, toxemia 
of pregnancy. hyperemesis 
gravidarum, and abruptio pla- 
centae (Dleckmann), 023 

Gland, pituitary, relation of. to meno- 
pause (Watson, Smith and 
Kurzrok), 502 

Gonorrhea, hyperpyrexia in treatment of 
(Gurnee), 482 

.syphilis and public health (Nelson and 
Crain), 721 (B. Rev.) 

Gonorrheal infections of women, artificial 
fever therapy and sulfanila- 
mide therapy in treatment of 
(Randall, Krusen and Ban- 
nick), 230 

Graafian follicles, rupture of, II (Smith 
and Ketteringham), 453 

Grafts, Thiersch, inlaying, congenital ab- 
sence and traumatic oblitera- 
tion of vagina and its treat- 
ment with (Counsellor), 0.32 

Granuloma venereum of uterus, tube.s. 

and ovaries (Fund and 
Gotcher), 1078 (Abst.) 

Granulo.sa cell tumor in young girl.s 
(Harms), 1078 (Abst.) 
of ovarj' (Countiss). 080 

with carcinoma of breast (Fink- 
ler), 1004 

with precocious puberty (Parks), 
074 

primary giant, of retroperitoneal 
origin with development into 
meso.'Jlgmoideum (Voigt), OSS 
status of thecoma and It.s relatlon- 
.«hlp to (Greenhlll and Green- 
blatt), OS4 


Gynecologic features of carcinoma of 
large bowel (Schwartz and 
Bergman), 85 
Gynecology, 718 (B. Rev.) 
actinomycosis and blastomycosis of fe- 
male genitalia (Joseph and 
Summerill), 120 

adenocarcinoma, endometrial hyperpla- 
sia (puberty), fifteen years’ 
follow-up (Mazzola), 098 
and obstetrics, department of practical 
problems in. 105. ,529 
synopsis of (Bourne), 715 (B. Rev.) 
transfusion in, continuous drip (Win- 
terton), 172 (Abst.) 

aplasia of lower female genital tract 
(Elden), 507 

atresia of vagina (Baer), .518 
bleeding, uterine, in conditions other 
than pregnancy (Weintraub), 
470 

with virilism (Rheuby), 119 
vaginal, causes of, and histology of 
endometrium after menopause 
(Taylor, Jr., and Millen), 22 
cancer of cervix, lymph glands in, and 
cancer of vulva, study of 
(Taussig), 819 

of vagina, primary (Emmert), 1058 
of vulva, lymph glands in cancer of 
cervix and, study of (Taus- 
sig), 819 

carcinoma of breast, granulosa cell 
tumor of ovary with (Fink- 
ler), 1004 

of cervix (Miller and Folsome), 545 
during pregnancy (Goldstein), 514 
evaluation of five-year criterion in 
(Kimbrough and Tompkins), 
833 

of large bowel (Schwartz and Berg- 
man), 85 

re.section of rectosigmoid and rectum 
for, one-stage operation for 
(Pratt), 209 

curettage, office, safety and advantages 
of (Israel and Mazer), 445 
cyst, ovarian, unusual (Nelson), 701 
cystoceles, pessary for moderately-sized 
(Stimson), 521 

disgerminoma, ovarian, hormonal bio- 
assay in (Spielman and Mor- 
ton), 005 

dysmenorrhea, surgical treatment of 
(Masson and Shoemaker), 441 
endocervic^tis, etiology of (Wollner), 

treatment of, comparison of end re- 
sults of, by electrophysical 
methods : cautery, coagula- 
tion and conization (Jacoby), 
656 

endometriosis (Counseller), 877 
erythroblastosis (Heilman and Hertlg), 
137 

fistula, vesicovaginal, repaired with 
ru.stless steel wire (Furniss), 
700 

gonorrheal infections of women, arti- 
ficial fever therapy and sul- 
fanilamide therapy in tre.-it- 
ment of (Randall, Krusen and 
Bannick), 230 

granulo.sa cell tumor in young girls 
(Harms), 1078 (Abst.) 
of ovary (Countiss), 080 

with carcinoma of breast (Flnk- 
ler), 1004 

with precocious puberty 
(Parlts), 074 

primary giant, of retroperitoneal 
origin with de\'eIopment into 
mesoslgmoldeum (Voigt), 088 
status of thecom.a and its rela- 
tionship to (Grcenhill and 
Greenblatt), 084 

hysterectomy (Mathieu, Kind.scbl, Nel- 
son .and MeShatko), 1028 
vagina, in pre.^cnt-flay, place of (Dan- 
fortli), 787 
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D 

Death rides with Venus (Palm), 722 (B. 

Rev.) 1 

Deliveries, hreech, management of (Moh- 
ler), 400 

infant mortality at Cook Coimty Hos- 
pital among 16,000 (HilUs and 
Benensohn),, 427 ■ 

Der Vitaminhaushalt in der Schwanger- 
schaft mit besonderer Benlck- 
sichtigung der Vitamme A 
und. C (Gaehtgens), 716 (B. 
Rev.) 

Diabetes insipidus, dystocia in (Fisher, 
Magoun and Ranson), 1 

Diarrhea, epidemic, of newborn, 316 (Edi- 
torial) 

Diathermy in treatment of female steril- 
ity, short waves and (Dalsace 
and Wechsler), 179 (Abst.) 

Diet, effect of, on outcome of pregnancy 
(Rucker), 357 (Abst.) 
of pregnant woman (McCollum), 6S0 

Dilating bag in , obstetrics CWaters), 639 

Dionne Quintuplets, collected studies on 
(Blatz, Chant, Charles, 
Fletcher, Ford, Harris, jMac- 
Arthur, Mason and Milli- 
champ), 716 (B. Rev.) 

Diseases of women (Titus). 718 (B. Rev.) 

Disgerminoma, ovarian, hormonal bio- 
assay in (Spielman and Mor- 
ton), 665 

Drinking child in utero (de Snoo), 354 
(Abst.) 

Dysmenorrhea,' surgical treatment of 
(Masson and Shoemaker), 441 

Dystocia in diabetes insipidus (Fisher, 
Magoun and Ranson), 1 


v/ir 


, Eat and keep fit (Buckstein) , 725 (B. 

I Rev.) 

Eclampsia, geographic distribution and 
effect of climate on (Dieck- 
mann), 623 

'in Marj'land (Reese and Peyton), 130 
Edema, vulvar, gangrenous, necessitating 
cesarean section (Torpin and 
Crichton), 703 
Editorials, 314, 525, 709 
Electrical changes associated with human 
o^'ulation (Rock, Reboul and 
Snodgrass), 733 

Electrocardiography, fetal, technic and 
results of routine, during 
pregnancy. (Strassmann and 
Mussey), 980 
Electrophysical methods: cautery, co- 
agulation, and conization, 
comparison of end-results of 
treatment of endocervicitis by 
(Jacoby), 056 

Elliott treatment, hyperpyrexia produced 
by hot box in combination 
_ with (Gurnee), 482 
Embolism, post deliverj^ deaths caused by 
(Hemmings), 539 (Abst.) 
Emotional factors in normal pregnant 
women, origin of (Hirst and 
Strousse), 359 (Abst.) 
problems, single woman and her (Hut- 
ton), 722 (B. Rev.) 

Embryo, primate, early, advances in our 
knowledge of (Streeter), 747 
Encephalitis, arsenical, during pregnancy 
(ICuehn, Keating and von 
Haam), 122 

Endocen-icitis, etiology of (Wollner), 10 
treatment of, by electrophysical meth- 
ods: cauteo’, coagulation, and 
conization, comparison of end- 
_ results of (Jacoby). 650 
Endocrine syndrome during pregnancy 
and after puerperium 
(Ivehrer), 351 (Abst.) 


Endometrial and cervical biopsies, histo- 
logic correlationship of (WoU- 

changes, cystic, in ovulatory cycles 
(Wilson and Kurzrok) , .302 

hyperplasia (puberty), adenocarcinoma, 

^ fifteen years’ follow-up (Maz- 
zola), 698 

Endometriosis (Counseller), 877 

Endometrium, histology of, causes of 
vaginal bleeding and, after 
menopause (Taylor, Jr. and 
Millen), 22 

Energy, water and sodium exchange dur- 
ing latter part of pregnancy 
(Freyberg, Reekie and Fol- 
some), 200 

Epidemic diarrhea of newborn, 316 (Edi- 
torial) 

Ergot and ergotamine tartrate in puer- 
perium, prophylactic use of 
(Livingston and Bium), 542 
(Abst.) 

En'throblastosis (Heilman and Hertig), 
137 

Erythrocyte volume during pregnancy 
(Traverse), 352 (Abst.) 

Estrin, activation of uterine muscle by, 
and its relation to . uterine 
growth (Reynolds), 437 
determination of, in urine of normal 
and toxemic patients in last 
trimester of pregnancy, chem- 
ical test for pregnancy ap- 
plied to (Savage, Wylie, and 
Douglass), 39 

Estrogen, dosage of, 525 (Editorial) ; 908 
(Correspondence) 

injections of, influence of long-con- 
tinued, on mammary tissue 
(Emge and Murphy), 750 
metabolism of, in women, observations 
concerning (Smith and 
Smith), 709 

Estrogenic hormone, effect of, upon con- 
tractility of Fallopian tubes 
(Geist, Salmon and Mintz), 
67 

substance in cases of milk fistula and 
mastitis (Ernst), 229 (Abst.) 
quantitative determination of, in nor- 
mal female urine through in- 
ception of pregnancy (Mason 
and Gustavson), 1026 
Extrauterine pregnancy, combined intra- 
and (Marten and Meyer), 1071 


F 

Fallopian tube and ovary, unilateral ab- 
sence of (Mishell), 705 
contractility of, effect of estrogenic 
hormone upon (Geist, Salmon 
and Mmtz), 67 

physiology of, in women (Daniel 
Nitescu, Solmaru and George- 
scu), 174 (Abst.) ^ 

torsion of (Kaminester) . 516 
segmental, in young virgin (Wolfe 
„ Kuperstein), 509 

Fertility and sterility, periodic (Albrecht) 
17o (Abst.) 

relation. of basal body temperature to 
in women (Zuck), 998 
of women after amputation and Paaue- 

170^*(AbST^ (Graf), 

vitamin E (Gierhacke), 175 (Abst ) 
Petal death before labor, true knot of 

N>By)‘^^i5o‘^°^^ ^^'^sing (Mc- 
electrocardmgraphy, technic and results 
of routine, during pregnancy 
1 *- t and. jVIussev^ 

heart, human, changes in rate of fn 
response to vibratoiY stimuli 
(AbstO^ Wallace), 355 

respiration in relation to atelectasis nnri 
intrauterine pneuSlt (Sny- 
der and Rosenfeld), 363 '' 



1092 


SUBJECT INDEX 


Intorsexualitv (Carlisle and Geiger), 
1047 

adrenal cortex and (Broster, Allen, 
Vines, Pattei’son, Greenwood, 
Marrian and Butler), 720 
(B. Rev.) 

experimental production of, in female 
rat (Greene, Burrill and Ivy), 
1038 

Intracranial hemorrhage, matei'nal, com- 
plicating labor (Moskowitz 
and .Schneider), 489 

Intradermal test for pregnancy, evalua- 
tion of anterior pituitary-like 
substance (Friedman and 
Pink), IIG 

Intraligamentary pregnancy (Champion 
and Tessitore), 281 

Intrauterine pneumonia, fetal respiration 
in relation to atelectasis and 
(Snyder and Rosenfeld), 303 
pregnancy, combined extra- and (Mar- 
ten and Meyer), 1071 
pressui’C during first stage of labor, 
observations on (Salerno), 
294 

Intravenous administration of postpitui- 
tary extract for obstetric pur- 
poses (Hofbauer), 522 

Iron in breast milk, content and elimina- 
tion of (Martines), 1061 
(Abst.) 

Item, American Board of Obstetrics and 
Gynecologj', Inc., 301, 544, 

720, 1080 
candidates. 182 

Assembly of LaI)oratory Directors and 
Serologists, 300 

Central Association of Obstetricians and 
Gynecologists, 300 
Chicago Gynecological Society, 359 
International College of Surgeons, 360 
National Congress of Obstetrics and 
Gynecology, 181 

New York Obstetrical Society. 181 
Pacific Coast Society of Obstetrics and 
Gynecology, 181 

Philadelphia Obstetrical Society, 181 
Washington Gynecological Society, 360 


K 


Krukenberg tumor complicating preg- 
nancy (Hagstrom), 498 

L 


Dabor and puerperium, nonprotein, urea 
and rest nitrogen of blood 
during (Cadden and Paris), 


complicated by maternal intracranial 
liemorrhage (Moskowitz and 
Schneider), 489 

complications of, antenatal care and 
some (MacRae), 1008 (Abst.) 

fetal death before, true knot of um- 
bilical cord causing (McNal- 
ly), 150 

gastric function during, x-ray study 
of (Ilirshelmer, Januarj- and 
Daversa), 071 

intrauterine pressure during first stage 
of, observations on (.Salerno), 


291 

third stage of, pitocin in (White), 90 

Laboratory technique, approved (Kolmer 
.and Boerncr), 725 (B. Rev.) 

Iluaceration. complete, of perineum and 
rcctov.aginal llstul.a 
(Phancaif), 899 

Larynx in pregnancy (PJcconc), 3.53 
(Abst.) 

Lecons du Jeudl Soir d la Clinique 
Tarnier. 714 (B. Rev.) 

Iv'ucorrhca during childbearing period. 

some observ.ation.s on infec- 
tious agents causing 
(Poindexter), 1052 


Lipoma of uterus associated with car- 
cinoma (Humphrey and Mus- 
tard), 159 

Liver function test, bilirubin, in toxemias 
of pregnancy (Lyon), 99 
rn pelvic inflammatory disease 
(Sullmowa and Umnowa), 
1040 (Ab.st) 

pre.sentation (Allen), 1000 
Lymph glands in cancer of cer-vix and 
cancer of vulva, study of 
(Taussig), 819 


M 

Maladies des femmes enceintes (Vignes, 
Hanoun, and Vial), 715 (B. 
Rev.) 

Mammary tissue, influence of long-con- 
tinued injections of estrogen 
on (Emge and Mui-phy), 
750 

Manikin for individual student use 
(Jaeobs), 103 

Marriage, happy, and sex satisfaction 
(Tyrer), 722 (B. Rev.) 
Masculinizing tumors of ovury (arrhono- 
blastoma, adrenal ovarian 
tumors) (Novak), 840 
Mastitis, puerperal, roentgen ray treat- 
ment of (Goedel), 130 (Abst.) 
Mastopathies, cystic, origin of, signifi- 
cance of hormonal disturb- 
ances in, and in epithelial 
metaplasias of cervix (Herold 
and Effkeman), 104 (Abst.) 
Maternal death.s, survey of 477, occur- 
ring in Counties of Maryland 
(Peckham), 317 

intracranial hemorrhage complicating 
labor ( Moskowitz and 
Schneider), 489 
welfare, department of, 317 
Measurements, pelvic, of 4,144 Iowa 
women (Mengert), 260 
Meconium, pathologic properties of 
(Rubovits, Taft and Neu- 
welt), 601 

Medicine, milestones in, 723 (B. Rev.) 
Melanoma of vulva (Nucci), 512 
Menopause, genital disease in (Benthin), 
1059 (Abst.) 

relation of pituitary gland to (Watson, 
Smith and Kurzrok), 502 
vaginal bleeding, causes of, and histol- 
ogy of endometrium after 
(Taylor, Jr. and Mlllen), 22 
Menstrual cycle in normal women, un- 
predictability of phenomena 
accompanying ( L a c k n e r, 
Wachtel and Soskin), 012 
Menstruation, rhythmic changes in skin 
capillaries and their relation 
to (Brewer), 597 

Mesosigmoidcum, tumor, giunulosa cell, 
primary giant, of retroperito- 
. neal origin with development 
into (Voi^), 088 

Metabolism of estrogens in women, ob- 
servations concerning (Smith 
and Smith), 709 

Milestones in medicine, 723 (B. Rev.) 
ililk fistula, estrogenic substance in cases 
of, and mastitis (Ernst), 229 
(Abst.) 

Morbidity, puerperal, retention of mem- 
bianes on, influence of (Snoeck 
and Rocmans), 542 (Abst) 
Mortality, infant, at Cook County Hospi- 
tal among 10,000 deliveries 
(Ilillis and Benensohn), 427 
problem of (Ronsholm), 419 
Mu.scle, uterine, activation of, by e.strln 
and its relation to uterine 
growth (Reynolds), 437 
iU'co.sis, v.'iginal, relationship of oral 
thrush to (Woodrulf and Hes- 
seltine), 407 
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'ynecologj' — Cont’d _ 4 .. • i 

inflammatory disease, pelvic, ^•tificial 
fever therapy in (Darling, 
Berris and Newman), 238 _ 
leucorrhea during childhearing period, 
some observations on infec- 
tious agents causing (Poin- 
dexter), 1052 

lipoma of uterus associated with car- 
cinoma (Humphrey and Mus- 
tard), 159 

melanoma of vulva (Nucci),_512 
mycosis, vaginal, relationship of oral 
thrush to (Woodruff and Hes- 
seltine), 4G7 

operative (Crossen and Crossen), 719 
(B. Rev.) 

peritonitis, generalized, secondary to 
ruptured pyosalpinx (Martz 
and Poote), 1009 

pruritus vulvae, on treatment of 
(Schultze-R h o n h o f ) , 497 

(Abst.) 

puerperal infection from Vincent’s 
organisms (Peyton), 1068 
sarcoma of uterus (Danforth), 1062 
thecoma, status of, and its relation- 
ship to granulosa cell tumor 
(Greenhill and Greenblatt), 
684 

tuberculosis of cervix (Stevenson), 
1017 

tumor, granulosa cell, its relationship 
to, status of thecoma and 
((jreenhill and Greenblatt) , 
684 

of ovary (Countiss), 680 
with precocious puberty 
(Parks). 674 

primary giant, of retroperitoneal 
origin with development into 
mesosigmoldeum (Voist), 688 

ICrukenberg, complicating pregnancy 
(Hagstrom), 498 

of ovary, masculinizing (arrheno 
blastema, adrenal ovarian 
tumors) (Novak), 840 
uterosalpingography, opaque medium 
for. new. nonirritating (Titus, 
Tafel, McClellan, and Messer), 
889 

vaginal hysterectomy in present-day, 
place of (Danforth), 787 
vaginectomy (Masson and Knepper), 
94 

Vaginitis, ti-ichomonas vaginalis, strep- 
tococcus in so-called, further 
observations on role of (Hib' 
bert and Palls), 219 

H 

Habitual abortion, excretion of hormones 
in (Palmer), 1005 

Headache, psychogenic (Wilson), 218 
(Abst.) 

Heart disease complicating pregnancy 
(Stander), 413 

fetal, human, changes in rate of, in 
I . ■ response to vibratorj’- stimuli 

(Sontag and Wallace), 355 
(Abst.) 

m pregnancy (Jensen), 713 (B. Rev.) 
Hemolytic streptococcic puerperal infec- 
tion (Rose), 540 (Abst.) 
Hemorrhage, maternal intracranial, com- 
plicating labor (Mosko-w'itz 
and Schneider), 489 

Hermaphroditism, genital abnormalities. 

and related adrenal diseases 
(Toung), 720 (B. Rev.) 

iiiIiis-DeL,eo obstetric stetlioscope, mod- 
hlcation of (Torpin), 1073 
Hormonal bio-assay in ovarian disger- 
mlnoma (Spielman and Mor- 
ton), 665 


Hormone, estrogenic, effect of, upon con- 
tractility of Fallopian tubes 
(Geist, Salmon and Mintz), 
67 

excretion of, in habitual abortion 
(Palmer), 1005 

follicle, local treatment of pruritus 
vulvae with (Reifferscheld), 
647 (AbsL) 

follicular, inhibitory action of, on milk 
secretion in puerperium 
(Mayor), 155 (Abst.) 
ovarian, pathology of (Taylor, Jr.), 
332 (Collective review) 
sex, effects on interplay of, on incidence 
of mammary cancer in mice 
(Murray), 84 (Abst.) 

Hot box, hyperpyrexia produced by, in 
combination with Elliott treat- 
ment ((Gurnee), 482 
Hydatidiform moles, uterus in (Traina), 
313 (Abst) 

Hyperemesis gravidarum (Fitzgerald and 
Webster), 460 ; (Novey and 
(^oodhand), 486 

geographic distribution and effect of 
climate on (Dieckmann), 623 
Hyperplasia, endometrial (puberty), 
adenocarcinoma, fifteen years’ 
follow-up (Mazzola), 698 
Hyperpyrexia produced by hot box in 
combination with Elliott treat- 
ment (Gurnee), 482 
Hypertension and pregnancy (Dieckmann 
and Brown), 798 

Hysterectomy (Mathieu, Klndschi, Nelson 
and MeShatko), 1028 
vaginal, place of, in present-day gyne- 
cology (Danforth), 787 
Hysterographs with lipiodol controlled 
manometrlcally with low pres- 
sures (Macquot, Palmer, 
Lejeune and Razi), 178 
(AbsL) 

Hysterosalpingography and its dangers 
(Douay), 178 (Abst.) 
and sterility (Brault and Tizon), 178 
(Abst.) 


Infant and child, sick, management of 
(Porter and Carter), 717 
(B. Rev.) 

mortality at Cook County Hospital 
among 16,000 deliveries (Hillis 
and Benensohn), 427 
problem of (Ronsheim), 419 
Infection, chronic genital, in etiology of 
p^sistent sterility in female 
(B6clfere and Francois), 176 
(Abst.) 

puerperal, chemotherapy of, preventive 
(Leon and Ferrari), 542 
(Abst) 

from Vincent’s organisms (Peyton), 
1068 

in relati^ to midwifery attendants 
(Wood). 541 (Abst) 
prophyl^is of (Voron, Plgeaud and 
Burtheault), 542 (Abst) 

■^ntcctious Q-Sents csiusin^ l6Ucorrhc£L dur- 
ing childbearing period, some 
o°||*’^ations on (Poindexter), 

Inguinal canals, uterus, congenitally bi- 

human 
associated with 
(Reinberger and Simkins), 

Injections of estrogen, influence of long- 
contirmed, on mammary tis- 

International^^C^Hege of Surgeons. 360 
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X rny.-i iif t!i- •-laill di'ifnitf.! ui, noriimt ttin-im v.il!i no 

rvi.i.'iuT i>f i-iliiiluiy ulxiniiiiiility. .-iiiditvi iiukIo {.rinr to tin- o|«^rri- 

tint! to O').‘'''.ovi'r :tiiy I'ttilci! t»» nriv of ontooporo.-i." 

iiti'i nil hit niv(Mio(i?< tiroftriuii n |<i<'tiUf of n iioroinl tirinnrv trnrf, witliont 

utiy <li‘-pl:ic<-int'ii! of jJn' l:t«ltioy> Jty yOninh*. '('in* jmsii'iit rofiiycd nir 

inji'i'l i(iii!‘ ill tin* iciiiil ft‘.;i>.>ii i.» indii-titi* tin- jiri>-ciii-<> of nn n<lrt'n:i1 n^-o- 

pluMii. At no liiDc h;i\t' Iiorintiiif nv-nyi J»i-i-ii nintii* owiiit; to Inol: of r<‘.»ourci’s niul 
liitor fin,' lohiflnni-c of tin* pntiont. 

'1 ho pilot oj.;ru['!i (^i^. 1) ol flio j-pi'i'iincu v.io; fnio'ii uijhin ono loitir of opera- 
tion ninl rliown Itio nor!r.:ih.‘-is’*'(i ntonoi nnd ttiho'S tin>l tin* onhir^tt’il iiiii'rwvi'tii* 
ovui'ic-'^. On roclion or holh ovnrii'”, v.o tli-covoroil titi firon nhovr om-h liiiiiin that wa? 
pruyi.'-h onm"i', hlittlitly M-ifior thtm ihi* roinniinlor of tin* tiKan*. Af'hh* from tla'.-o 
yollowiyh plnco". tin* nvnrins iliil not hilTi'r stri'atiy froin thn Jinn, thick tunica 
inicrocyiitic ovarifs wi* Imvc foiin*l fp'ijui'ntly uccojnpanyin},' hyporplfi 5 ta of the 
fS'trin type. 

(hirofnl niicro,-‘*npic ^l•<■tion‘. thironph oach ontirc ovary nppcnn'il almost irlcntical 
{Fi<;.'i. '2 ttnd t'.), ’t'ho ovnrica .'-howed follich-M in all .^taja-? of iiornml development 





I'Mir. 1. — PlioUini’iijih tnlton tiy M. Consent of iitorvis, tubes, and ovaries Immediately 

after operation. 

and the pevijdiory of each ovary was set with rnuUijde small follicular reteiitiou 
cysts covered by a thick filirous tunic. There tvns but one corpus album and no 
corpora lulca. In the areas of tlic ycIlo\v-<iray substance tliere wore definite struc- 
tures umisiiul to ovaries. Surrounded by u fairly thick mass of cells (that closely 
resembled theca lutein cells) was an area about llie size of a Graafian follicle in 
niiddevolopmcnt, in which there were wi.sps of coimeclivo tissue and what might 
liavc been small fat cells. Tliis core of tissue faintly suggested the texture of a 
fdrroiua ovarii. But it was very different from the fibroma ovarii, for there the 
thin spidery tissue was diffuse, while in these ovaries the thin bits of tissue formed 
the core of a definite slructuro pattern, repeated often in cither ovary. Occasionally 
one saw a thin walled blood vessel in the core, but no sign of hemorrhage. These 
structures appeared only in the area where grossly the yellow tissue was apparent. 
In no way did they suggest adrenal tissue. 

IVe have been unable to make a satisfactory diagnosis — many questions require 
answers first. Are the endometrial scrapings those of severe cstrin typo of Iiyper- 
plasia associated with multiple follicular retention cysts, or are they adenocarcinoma? 
There was no evidence of cell invasion. 

Uterine bleeding of hyperplasia endomeirii is not usually seen in women having 
hypertrichosis and macroclitoris. Moreover hypertrichosis and an enlarged clitoris 
are almost invariably associated with scanty periods, generally with amenorrhea. In 
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National Congress of Ot)stetrics and Gyne- 
cologj% ISl (Item) 

Necrospermia, sterility due to* Huliner 
test in diagnosis of (Huhner), 
177 (Abst.) 

Neoarsphenamine, placental transmis- 
sion of, in relation to stage or 
pregnancy (Snyder and 
Speert), 579 

Nerve, auditory, effect of quinine upon 
(West), 241 

New Orleans Gynecological and Obstetri- 
cal Societv, transactions of, 
712 

New Tork Obstetrical Society, 181 (Item) 
transactions of, 173, 527, 711 

Newborn, diarrhea of, epidemic, 316 (Edi- 
torial) 

Nitrogen, nonprotein, urea and rest, of 
blood during labor and puer- 
perium (Cadden and Faris), 
77 

Nonprotein, urea, and rest nitrogen of 
blood during labor and puer- 
perium (Cadden and Faris), 
77 


Obstetric patients, sterilization of, in 
Vanderbilt University Hospi- 
tal (McClellan and Burch), 
249 

purposes, postpituitary extract for, in- 
travenous administration of 
(Hofbauor), 522 

service, pulmonary tuberculosis in ac- 
tive (Tisdall), 472 

stethoscope, modification of Hillis-Dc- 
Lee (Torpin), 1073 

Obstetrical Society of Boston, transac- 
tions of, 628 

of Philadelphia, transactions of, 173, 
527, 711 

Obstetrics, 713 (B. Bev.) 
and gynecologj% department of prac- 
tical problems, 165, 529 
synopsis of (Bourne), 715 (B. Rev.) 
transfusion in, continuous drip (Win- 
terton), 172 (Abst.) 
breech deliveries, management of 
(Mohler), 400 

cesarean section, gangrenous vulvar 
edema necessitating (Torpin 
and Crichton), 703 
in St Louis Maternity Hospital, 
ten-year study of (Soule), 648 
dilating bag in (Waters), 639 
labor, gastric function during, x-ray 
study of (Hirsheimer, Janu- 
. ary and Baversa), 671 

intrauterine pressure during first | 
_ stage of (Salerno), 294 
pitocin in third stage of (White), 90 
manual of (Eden and Holland), 715 
, (B. Rev.) 

modern, trend of, 314 (Editorial) 
pregnancy, abdominal, secondary 
(Muckle), 520 

full-term (Crecca and Cacciarelli), 

, 312 

cold pressor test in (Dieckmann, 
Michel and Woodruff), 408 
heart di|ease complicating (Standee), 

intraligamentary (Champion and Tes- 
sitore), 281 

premature separation of placenta, treat- 
ment of (Bland and Rakoff), 
165 

Prontosil in (Drew-S m y t h e) , 543 

(AbsL) 

toxemia of pregnancy, diagnosis of oc- 
currence of, by examination 
of unknown placenta (Bar- 
tholomew and Colvin), 909 
effect of sodium lactate in raising 
COi combining power in 
(Chesley and Vann). 660 


Osino-ICnaus theory, curious invalidation 
of (Battle), 997 (Abst.) 
Opaque medium for uterosalpingogra^y, 
new, nonirritating (Titus, 
Tafel, McClellan and Messer)., 
889 

Operation, one-stage, for resection of 
rectosigmoid and rectum for 
carcinoma (Pratt), 209 
Operative gjmecology (Crossen and Cros- 
sen), 719 (B. Rev.) 

Oral thrush, relationship of, to vaginal 
mycosis and incidence of each 
(Woodruff and Hesseltine), 
467 

Ovarian cyst, unusual (Nelson), 701 
disgerminoma, hormonal bio-assay in 
(Spielman and Morton), 665 
fibroma with ascites and hydrothorax 
(Rhoads and Terrell), 1078 
(Abst.) 

hormone, pathology of (Taylor, Jr.), 
332 (Collective review) 
origin, uterine hemorrhage of, etiology 
and pathogenesis (Bdclfere), 
1076 (Abst.) 
pathology, 1076 (Absts.) 
tumors, adrenal, arrhenoblastoma (mas- 
culinizing tumors of ovary) 
(Novak), 840 

Ovaries, granuloma venereum of (Fund 
and (jotcher), 1078 (Abst,) 
Ovary and Fallopian tube, unilateral 
absence of (Mishell), 705 
autotransplantation of (Knudtzon), 
1063 (Abst.) 

bisexual nature of, virilism and female 
pseudohermaphroditism with 
relation to (McCahey and 
Ramsay), 108 

cysts of, frequency of, as accidental 
finding during autopsies 
(Bufe), 1077 (Abst.) 
epithelial cysts of, so-called ciliated, 
histology and histogenesis of 
(Glasunow), 1078 (Abst.) 
granulosa cell tumor of (Countiss), 
680 

with carcinoma of breast (Fink- 
ler), 1064 

with precocious puberty (Parks), 
674 

potential bisexual character of (Ramsay 
and McCahey), 104 
sclerotic degenerative changes of 
(Opocher), 1076 (Abst.) 
theca-cell tumor of (Patterson and Mc- 
Cullagh), 1077 (Abst.) 
theca interna of, tumor of (Varangot). 
1077 (Abst) 

tumors of, cystic and solid (Cooke), 
1076 (Abst) 

masculinizing (arrhenoblastoma, ad- 
renal ovarian tumors) (No- 
vak), 840 

Ovotestis, human, analysis of (Reinberg- 
er and Simkins), 275 

Ovulation and pregnancy, method of de- 
termining (Samuels), 349 
(Abst.) 

human, electrical changes associated 
■with (Rock, Reboul and Snod- 
grass), 733 

m human subject, experimental pro- 
“uction of (Davis and Koff), 
Xo3 

Ovulatory cycles. cystic endometrial 
changes in (Wilson and Kurz- 
roll), 302 

Ovum, human, transportation of, studies 
on b mode of (Caffier), 174 

Oxygen, pure, relative value of. and of 
■ carbon dioxide mixtures in 

I experimental resuscitation 

iiianl^'T?”’ Kreisel- 

r O.yytocin, pituitery, relation of, to par- 

(Fisher. Magoun and 


human. 


Ovulatory 
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Pacific Coast Society of Obstetrics and 
Gynecology, 181 (Item) 

Parturition, relation of pituitary oxyto- 
cin to (Fisher, Magoun and 
Banson), 1 

Pelvic arrests, studies on (Caldwell, 
Moloy and D’Esopo), 928 
inflammatory disease, acute, evaluation 
of sedimentation test in dif- 
ferential diagTnosis of, and 
acute appendicitis (Lintgen 
and Fry), 393 

artificial fever therapy in (Darling, 
Berries and Newman), 238 
liver function in (Sulimowa and 
Umnowa), 1046 (Abst.) 
measurements of 4,144 Iowa women 
(Mengert), 260 

Perineum, laceration of, complete, and 
rectovaginal fistula (Pha- 
neuf), 899 

Peritonitis, generalized, secondary to rup- 
tured pyosalpinx (Martz and 
Foote), 1009 

Pessary for moderately-sized cystoceles 
(Stimson), 521 

Philadelphia Obstetrical Society, 181 
(Item) 

Physical diagnosis (Sutton), 724 (B. 

Rev.) 

Physician’s business (Wolf), 723 (B. 

Rev.) 

Pltocln in third stage of labor (White), 
90 

Pittsburgh Obstetrical and Gynecological 
Society, transactions of, 528 

Pituitary gland, relation of, to meno- 
pause (Watson, Smith and 
Kurzrok.) 562 

oxytocin, relation of, to parturition 
(Fisher, Magoun and Ranson), 
1 

Placenta accreta discovered at cesarean 
section (Potter), 1066 
as a modified arteriovenous fistula 
(Burwell), 353 (Abst.) 
premature separation of, treatment of 
(Bland and Rakoff), 165 
previa, end results in 400 cases of (Al- 
dridge and Parks), 859 
management of (Findley), 267 
retained adherent, multiple pregnancy 
in septate uterus with 
(Rauch), 1069 

Placental blood urea index, maternal and 
fetal (Fronticelli). 352 (Abst.) 
transmission of neoarsphenamine in re- 
lation to stage of pregnancy 
(Snyder and Speert), 579 

Pneumonia, intrauterine, fetal respira- 
tion in relation to atelectasis 
and (Snyder and Rosenfeld), 
363 


Postpituitary extract for obstetric pur- 
poses, Intravenous adminis- 
tration of (Hofbauer), 522 
Potential bisexual character of ovary 
(Ramsay and McCahey), 104 
Prenatal and postnatal care, 716 (B. 

Rev.) 

Precocious puberty, granulosa cell tumors 
of ovary with (Parks), 674 
Pregnancy, abdominal, full-term (Crecca 
and Cacciarelll). 312 
late, treatment of (Posner), 693 
secondaiy (Muckle), 520 
and hypertension (Dleckmann and 
Brown), 798 

and s'V'phllls (Speiser), 709 (Editorial) 
and thyroid gland (Mussey), 529 
and tuberculosis (Jameson), 59 
arsenical encephalitis during (Kuehn, 
Keating and von Haam), 122 
breech deliveries, management of 
(Mohler), 400 

calcium and magnesium balance during 
(F o r n a n d c z-R u 1 z), 352 

(Abst.) 


Pregnancy — Cont’d 

carcinoma of cervix during (Goldstein), 
514 

cardiodynamic and electrocardiographic 
changes in (Landt and Ben- 
jamin), 353 (Abst.) 
chemical test for (Savage, Wylie and 
Douglass), 39 

circulation in (Thomson and Cohen), 
358 (Abst.) 

studies on (Thomson, Hirsheimer, 
Gibson, 2nd. and Evans, Jr.), 
48 

cold pressor test in (Dieckmann, Michel 
and Woodruff), 408 
te.st during, labor and puerperium 
(Bak), 356 (Abst.) 

complicated by Krukenberg tumor 
(Hagstrom), 498 

diagnosis of (Samuels), 350 (Abst.) 

chemical (Patterson), 350 (Abst) 
effect of diet on outcome of (Rucker), 

357 (Abst) 

endocrine syndrome during, and after 
puerperium (Kehrer), 351 
(Abst) 

erythrocyte volume during (Truverso), 
352 (Abst) 

fetal electrocardiography during, tech- 
nique and results of routine 
(Strassmann and Mussey), 
986 

Friedman test for, quantitative study 
of (Kelly and Woods). 357 
(Abst) 

gall bladder in, rate of emptying of 
human (Gerdes and Boyden), 

358 (Abst) 

heart in (Jensen), 713 (B. Rev.) 

disease complicating ( Slander) , 413 
hyperemesis gravidarum (Fitzgerald 
and Webster), 460 ; (Novey 
and Goodhand), 486 
geographic distribution and effect 
of climate on (Dieckmann), 
623 

inception of, quantitative determination 
of estrogenic substances in 
normal female urine through 
(Mason and Gustavson), 1026 
intradermal test for, evaluation of an- 
terior pituitary-like sub- 
stance (Friedman and Fink), 
116 

intraligamentary (Champion and Tessi- 
tore), 281 

Intrauterine and extrauterine, combined 
(Marten and Meyer). 1071 
larynx in (Piccone), 353 (Abst.) 
longer than formerly, are children 
larger and does, last (Wahl), 
356 (Abst.) 

multiple, in septate uterus with retained 
adherent placenta (Rauch), 
1069 

placental transmission of neoar.sphen- 
amine in relation to stage of 
(Snyder and Speert), 579 
proteolytic ferments of hemocytos in 
(Celentano), 352 (Abst.) 
physiologic changes In ureter associ- 
ated with (Traut and Mc- 
Lane), (Traut, McLane and 
Kuder), 354 (Absts.) 
physiology of, 349 (Absts.) 
relaxin in human serum as test of 
(Abramson, Hurwitt and Gcr- 
son), 351 (Abst) 

test, antuItrin-S Intradermal (Gill and 
Howkins), 350 (Abst) 
thyroid gland in, hlstolopry of (Abbott 
.and Prendergast), 353 (Abst) 
toxemia of, bilirubin liver function te.st 
in (Lyon), 99 

diagnosis of occurrence of, by exami- 
nation of unknown placenta 
(Bartholomew and Colvin), 
909 
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Pregnancy, toxemia— Cent’ d _ _ 

effect of sodium lactate in raising 
C 02 ' combining POwer in 
(Chesley and Vann), .ebO 
geographic distribution and effect ot 
climate on (Dieckmann), 623 
of late, -weight changes and (Siddaii 
and Mack), 380 

urine intradermally, nonspeciflcity ot 
gonadotropic factor or 
(Schneider and Cohen), 350 
(Abst.) , 

■water, sodium and energy excl^nge 
during latter part of (Frey- 
berg, Reekie and Folsome), 

200 ^ , 
■weight during, variations of (Evans), 

356 (Abst.) 

Pregnant woman, diet of (McCollum) , 586 
emotional factors in normal, origin pt 
(Hirst and Strousse), 359 
(Abst) 

tuberculosis- in, unsuspected, re- 
vealed by routine roentgeno- 
logic examinations (Eisele and 
Mason), 387 

Premature separation of placenta, treat- 
ment of (Bland and Rakoff), 

165 

Prenatal and postnatal management CWil- 
son), 717 (B. Rev.) 
treatment of syphilis (Snyder and 
Speert), 579 

Presidential address at 63rd annual meet- 
ing of the American Gyne- 
cological Society, 727 
Primate embiwo, early, advances in our 
knowledge of (Streeter), 747 
Primiparas, study of 288, over age of 35 
compared with 300 primip- 
aras under age of 25 (Gallo- 
way and Paul), 255 

Progressive relaxation (Jacobson), 724 
(B. Rev.) 

Progj-non in treatment of pruritus vulvae 
(Rodecurt), 655 (Abst.) 
Prontosll album in puerperal sepsis 
(Poulis), 543 (Abst.) 
in obstetrics (Drew-Smidhe), 543 
(Abst.) 

Propedeutica obstetrica (Moraes), 716 
(B. Rev.) 

Pruritus vulvae, achlorhydria as etiologic 
factor in (Swift), 638 (Abst.) 
etiologj’ and medical treatment of 
(Vayssifere). 683 (Abst.) 
on treatment of (Schultze-Rhonhof), 
497 (Abst) 

surgical treatment of (Cotte), 412 
(Abst) 

treatment of, local, with follicle hor- 
mone (Reifferscheid), 647 
(Abst.) 

with progynon (Rodecurt), 655 
(Abst) 

Pseudohermaphroditism, female, virilism 
and, with relation to bisexual 
nature of ovarj- (SlcCahev 
and Ramsay), lOS 

Psychogenic headache (Wilson), 218 
(Abst) 

Puberty, precocious, granulosa cell tumors 
ovary with (Parks), 674 
1 ubllc health, syphilis and gonorrhea 
I^Nelson and Crain), 721 (B. 

Puerperal fever, treatment of. by sul- 
^nilnmidc (Colcbrook and 
- Purdie). 543 (Abst) 

extremities (Gutman), 154 
h -mol\ tic streptococcus infections, pron- 
tosil and similar compounds in 
^/jatmtmt of (Gibberd), 544 

• - x-AbSw/ 

infection, chemoU 2 erapy of, preventive 

Ferrari). 542 

(Abst) 

from ^’Incent'E organisms (Peyton). 


Puerperal infection — Cont’d 

hemolytic streptococcic (Rose), 540 

in relation to midwifery attendants 
(Wood), 541 (.(^st) 
prophylaxis ( Voron, Pigeaud and 
Burtheault), 542 (Abst.) 
mastitis, roentgen ray treatment ot 
(Goedel), 136 (Abst) 
morbidity, influence of retention of 
membranes on (Snoeck and 
Rocmans), 542 (Abst.) 
sepsis, epidemic (Williams), 540 (Abst.) 
from viewpoint of surgery (Bonney), 
540 (Abst) 

operative treatment of (Heynemann), 
471 (Abst) 

prontosil album in (Foulis), 543 
(Abst) 

remote effects of (Kenny), 426 
(Abst.) 

surgical treatment of (Lash), 481 
(Abst.) i 

septicemia, treatment of, by intravenous 
injections of alcohol (Aisen- 
berg-Qulianitzkaia), 542 
(Abst) 

surgical scarlet fever (Burton and 
Weir), 541 (Abst) 

thrombophlebitis, gangrene of extremi- 
ties in (Tilley), 157 
Puerperium, 539 (Absts.) 
and labor, blood during, nonprotein. 

urea and rest nitrogen of 
(Cadden and Faris), 77 
Aschheim-Zondek test in (Crew), 351 
(Abst) 

azotemia and polypetidemia in (Riviere 
and Legrosdidier), 539 (Abst) 
ergot and ergotamine tartrate in, pro- 
phylactic use of; (Livingston 
and Blum),. 542 .(Abst) 
Pulmonary tuberculosis in active obstetric 
service (Tisdall), 472 
Punch, cervical biopsy, scissor type 
(Maryan), 707 

Pyosalpinx, ruptured, generalized peri- 
tonitis secondary to (Martz 
and Foote), 1009 


Q 

Quinine, effect of, upon auditory nerve 
(West), 241 


Rectosigmoid, resection, one-stage opera- 
tion for, and rectum for car- 
cinoma (Pratt), 209 

Rectovaginal fistula, laceration of peri- 
neum and, complete (Pha- 
neuf), 899 v-*- 

Rectum, resection of rectosigmoid and 
for carcinoma, one-stage oner- 
- ation for (Pratt), 209 
Relaxation, progressive (Jacobson) 724 
. ^ (B. Rev.) 

Relaxm in human serum as a test of 
pregnancy (Abramson. Hur- 
-Witt and Gerson), 35i (Abst 1 
Re.section, ^dominoperlneal, combined 
(Pratt), 209 

anterior and^^Posterior, combined 
of rectosigmoid and rectum for car- 
. for° 7 prattL' 209 ^° operation 
Re.spiration. fetal, in relation to atelec- 
tasis and intrauterine pneu- 

Rcst nitrogen, nonprotein and urea of 
blood during labor and nuer^ 
perlum (Cadden and Faris), 

Resuscitation' experimental, relative value 
of pure oxygen and of carbon 
dioxide mixtures in (Eastman^ 
Lunn and Kreiselman). 
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Heview of new books, 713 

Reviews and abstracts, department of, 
174, 332, 539, 1076 

Rhythmic changes in skin capillaries and 
their relation to menstruation 
(Brewer), 597 

Roentgenologic examinations, tubercu- 
losis, unsuspected, in pregnant 
women as revealed by routine 
(Eisele and Mason), 387 

Roentgenology, diagnostic, textbook of 
(Friedmann), 725 (B. Rev.) 

Rupture of Graafian follicles II (Smith 
and Ketteringham), 453 
pyosalpinx, generalized peritonitis sec- 
ondai'y to (Martz and Foote), 
1009 

S 

Safe period, trustworthy (Emge), 175 
(Abst.) 

Salpingography and tubal insufflation 
(Margraf), 178 (Abst.) 

Salpingostomy (Kuestner), 180 (Abst.) 

Sarcoma of uterus (Danforth), 1062 

Scar, cesarean (Schwarz, Paddock and 
Bortnick), 962 

Scarlet fever, puerperal surgical (Bur- 
ton and Weir), 541 (Abst) 

Schottmtiller syndrome (Bloom), 505 

Sclerotic degenerative changes of ovary 
(Opocher), 1076 (Abst.) 

Sedimentation test, evaluation of, in dif- 
ferential diagnosis of acute 
pelvic inflammatory disease 
and acute appendicitis (Lint- 
gen and Fiy), 393 

Segmental torsion of Fallopian tube in 
young virgin (Wolfe and Ku- 
porstein), 509 

.Semen stains for spermatozoa, examina- 
tion of suspected (Williams), 
177 (Abst) 

Sepsis, puerperal, epidemic (Williams), 
540 (Abst) 

from viewpoint of surgery (Bonney), 
540 (Abst) 

prontosil album in (Foulis), 543 
(Abst) 

puerperalis thrombophlebitica putrida 
(SchottmUller syndrome) 
(Bloom), 505 

Septate uterus, multiple pregnancy in, 
with retained adherent 
placenta (Bauch), 1069 

.Septicemia, puerperal, treatment of, by 
intravenous injections of al- 
cohol (Aisenberg-Qulianltz- 
kaia), 542 (Abst.) 

Se.x satisfaction and happy marriage 
(Tyrer), 722 (B, Rev.) 

Single woman and her emotional prob- 
lems (Hutton), 722 (B. Rev.) 

Skin capillarie.s, rhythmic changes in, and 
their j'elation to menstruation 
(Brewer), 597 

Smears, e.xamination of, of operative 
cases for trichomonads (Rode- 
curt), 622 (Abst) 

Society transactions, Brooklyn Gyne- 
cological Society, 528, 1075 
Central A.ssociatlon of Ob.stetricians 
and Gynecologists, 331 
Chicago Gynecological Society, 527, 
528, 712, 1075 

joint meeting with St. Louis 
Gynecological Society, 712 
New Orleans Gynecological and Ob- 
stetrical Society, 712 
New York Obstetrical Society, 173, 

527, 711 

Obstetrical .Society of Boston, 528 
of Philadelphia, 173, 527, 711 
Pittsburgh Obstetrical and Gyne- 
cological Society, 528 
Washington Gj-necological Society, 

528. 712 


Sodium lactate, effect of, in raising CO 2 
combining power in toxemias 
of pregnancy (Chesley and 
Vann), 660 

water and energy exchange during lat- 
ter part of pregnancy (Frey- 
berg, Reekie ' and Folsome), 
200 

Sperm-survival, rubber and (Banson), 
177 (Abst.) 

Spermatozoa, examination of suspected 
semen stains for (Williams), 
177 (Abst) 

Sterility, 174 (Absts.) 
and fertility, periodic (Albrecht), 175 
(Abst) 

relation of basal body temperature to 
(Zuck), 998 

and hysterosalpingography (Brault and 
Tizon), 178 (Abst) 
a-spects of (Te Groen), 174 (Abst.) 
diagnosis, Huhner test in, due to 
necrospermia (Huhner), 177 
(Abst.) 

due to incomplete tubal obstruction and 
its treatment by diathermy 
(B6cI6re)', 179 (Abst) 
female, diathermy in treatment of, short 
waves and (Dalsace and 
Wechsler), 179 (Abst) 
persistent, in female, chronic genital 
infection In etiology (B6cl6re 
and Francois), 176 (Abst.) 
physiologic, among women, temporary 
(Guthmann and Vetter), 175 
(Abst) 

relationship of contraception to 
(Weisor), 176 (Abst) 
treatment of (Gerloff), 180 (Abst.) 
uterine probing as means of (Van 
Tongeren), 180 (Abst) 
tubouterine implantation for, followed 
by full-term pregnancy 
(Green-Army t age), 180 
(Abst) 

Sterilization in California, 28 years of 
(Popenoe and Gosney), 723 
(B. Rev.) 

Madlener, tubal changes following 
(Hartmann), 180 (Abst) 
of obstetric patients in Vanderbilt Uni- 
versity Hospital 1925-1937 
(McClellan and Burch), 249 

Stethoscope, obstetric, modification of 
Hillis-DeLee (Torpin), 1073 

Stillbirths, etiology' and prevention of, 
problems in (Montgomery), 
975 

Streptococcus infection, puerperal hemo- 
lytic, prontosil and similar 
compounds in treatment of 
(Gibberd), 544 (Abst) 
role of, in so-called trichomonas vagi- 
nalis vaginitis, further ob- 
servations on (Hibbert and 
Falls), 219 

Strictures, urethral inflammations and, in 
women (Frilnkel), 248 (Abst.) 

.Sulfanilamide therapy in treatment of 
gonorrheal infections of 
women, artificial fever therapy 
and (Randall, Krusen and 
Bannick), 230 

treatment of puerper.al fever b>' (Cole- 
brook and Purdie), 543 
(Abst) 

.Superfetation, does, occur (Murless and 
McLaughlin), 357 (Abst) 

Surgeon, diary of (Knyveton), 724 (B. 
Rev.) 

Surgical tre.atment of dysmenorrhea 
(Mos.son .and .Shoemaker), 441 
of puerperal sepsis (l.a.sh), 481 

(Ab.st) 

Syphilis and pregn.ancv (.Speiser), 709 
(Editorial ) 

gonorrhea and public health (Nel.son 
and Crain), 721 (B. Rev.) 
prenatal treatment of (Snyder and 
Speert), 579 
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Test, Aschbeim-Zonclek, sigmflcance of 
weakly positive (Tenney and 
Parker), 229 (Abst.) . 
bilirvibin liver function, in toxemias or 
pregnancy (Lyon), 99 
chemical, for pregnancy (Savage, Wjue 
and Douglass), 39 

cold pressor, in pregnancy (Iheckmann, 

Michel and "Woodruff), 408 
for pregnancy, intradermal, evaluation 
of anterior pituitary-like sub- 
stance (Friedman and Fink), 

116 

sedimentation, evaluation of, in differ- 
ential diagnosis of acute pelvic 
inflammatory disease _ and 
acute appendicitis (Lintgen 
and Pry), 393 

Theca-cell tumor of ovary (Patterson 
and McCullagh), 1077 (Abst.) 
Theca interna of ovary, tumor of ("Varan- 
got), 1077 (Abst.) 

Thecal tumor (Mocquot, Moricard, Palmer 
and Gothid), 1077 (Abst.) 
Thecoma, status of, and its relationship 
to granulosa cell tumor 
(Greenhill and Greenblatt), 
684 

Thiersch grafts, inlaying, congenital 
absence and traumatic obliter- 
ation of vagina and its treat- 
ment "with (Counseller), 632 
Tlirombophlebitis, puerperal, gangrene of 
extremities in (Tilley), 157 
Thrush, oral, relationship of, to vaginal 
mycosis and incidence of each 
("Woodruff and Hesseltine), 
467 

Thyroid gland and pregnancy (Mussey), 
529 

in pregnancy, histology of (Abbott and 
Prendergast) , 353 (Abst.) 
Torsion of Fallopian tube (Kaminester), 
516 

segmental, of Fallopian tube in young 
virgin (Wolfe and Kuper- 
/ _ stein). 509 

'Toxemia of pregnancy, bilirubin liver 
function test in (Lyon), 99 
diagnosis of occurrence of, by ex- 
amination of the unknown 
placenta (Bartholomew and 
Colvin), 909 

effect of sodium lactate in raising COz 
combining power in (Chesley 
and Vann), 060 

geographic distribution and effect of 
climate on (Dieckmann), 623 
late, weight changes and (Siddall and 
Mack), 380 

Traumatic obliteration and congenital 
absence of vagina and its 
treatment with inlaying 
Thiersch grafts (Counseller), 
632 

Trichomonas vaginalis, pathogenicity of 
. . . (Mohr), 596 (Abst.) 
vaginitis, streptococcus in so-called, 
further observations on role 
_ , , , of (Hibbert and Palls), 219 
rubai changes following Madlener sterili- 
zation (Hartmann), 180 
1 m . (Abst.) 

msufllation and salpingography (Mar- 
, graf), 178 (Abst.) 

.'iS'moHraphic (Bonnet), 179 (Abst.) 
Obstruction, sterility due to incomplete, 
and its treatment by dia- 
TnUm-o., 1 ,. .thermy (Bdcldre), 179 (Abst.) 
i-ubeiculosis_ and pregnancy (Jameson), 

09 

m pregnant women as revealed by 
routine roentgenologic e x- 
aminations (Eisele and Ma- 
. son), 387 

(Stevenson), 1017 

P»lmo„.„.,^,„^ac«v|^obsl«trlc service 


Tubes, granuloma venereum of (Fund 
and Gotcher), 1078 (Abst.) _ 
Tutaouterine implantation for sterility 
followed by full-term preg- 
nnnov f Green-Armvtage) . 180 


(Abst.) 

Tumor development, pathologj' of ovarian 
hormone with special reference 
to its role in (Taylor, Jr.), 
332 (Collective review) 
granulosa cell, in young girls (Harms), 
1078 (Abst.) 

its relationship to, status of thecoma 
and (Greenhill and Green- 


blatt). 684 

of ovary (Countiss), 680 
with carcinoma of breast (Pink- 
ler), 1064 

with precocious puberty (Parks), 
674 

primary giant, of retroperitoneal 
origin with development into 
mesosigmoideum (Voigt), 688 
Krukenberg, complicating pregnancy 
( Hagstrom ) , 498 

of ovary, cystic and solid (Cooke), 1076 
(Abst.) 

masculinizing (arrhenoblastoma, ad- 
renal ovarian tumors) (No- 
vak), 840 

of theca interna of ovary (Varangot), 
1077 (Abst.) 

ovarian, adrenal, arrhenoblastoma 
(masculinizing tumors of 
ovaiy) (Novak), 840 
thecal (Mocquot, Moricard, Palmer and 
Gothid), 1077 (Abst.) 


U 

Umbilical cord, true knot of, causing fetal 
death before labor (Mc- 
Nally), 156 

Urea, nonprotein and rest nitrogen of 
blood during labor and puer- 
perium (Cadden and Paris), 
77 

Ureter, physiologic changes in, associated 
with pregnancy (Traut and 
McLane) (Traut, McLane and 
■Kuder), 354 (Absts.) 

Urethral inflammations and strictures in 
women (Frank el), 248 
(Abst.) 

Urine, estrin in, determination of, chemi- 
cal test for pregnancy applied 
to, of normal and toxemic 
patients in last trimester of 
pregnancy (Savage, Wylie 
and Douglass), 39 

estrogenic substances in normal female, 
quantitative determination of, 
through inception of preg- 
nancy (Mason and Gustav- 
son), 1026 

Uterine bleeding in conditions other than 
pregnancy (Weintraub), 476 
with virilism (Rheuby), 119 

growth, activation of uterine muscle by 
estrin and its relation to 
(Reynolds), 437 

hemorrhage of ovarian origin, etiology 
and pathogenesis of (Bdcl^re), 
1076 (Abst.) 

muscle, activation of, by estrin and its 
relation to uterine growth 
(Reynolds), 437 

probing as means of treatment of 
sterility (Van Tongeren), 180 
(Abst.) 

Uterosalpingography, opaque medium for, 
new, nonirritating (Titus, 
Tafel, McClellan and Messer), 
889 

Uterus, congenitally bisected, herniated 
into inguinal canals, human 
ovotestis associated with 

i (Reinberger and Simkins). 

! 275 
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Uterus — Cont’d 

granuloma venereum of (Fund and 
Gotcher), 1078 (Abst.) 
in hydatidiform moles (Traina), 313 
(Abst.) 

• lipoma of, associated with carcinoma 
(Humphrey and Mustard), 
159 

sarcoma of (Danforth), 10G2 
septate, multiple pregnancy in, with 
retained adherent placenta 
(Rauch), 1069 


V 

Vagina, atresia of (Baer), 518 
cancer of, primary (Emmert), 1058 
cells of, changes in (Murray), 1072 
(Abst.) 

congenital absence and traumatic oblit- 
eration, and its treatment 
with inlaying Thiersch grafts 
(Counseller), 632 

Vaginal bleeding, causes of, and histology 
of edometrium after meno- 
pause (Taylor, Jr., and Mil- 
ieu), 22 

hysterectomy, place of, in present-day 
gynecology (Danforth), 787 
mycosis, relationship of oral thrush to 
CVVoodruff and Hesseltine), 
467 

Vaginectomy (Masson and Knepper), 94 
Vaginitis, trichomonas vaginalis, strep- 
tococcus in so-called, further 
observations on role of (Hib- 
bert and Falls), 219 
Vesicovaginal fistula repaired with rust- 
less steel wire (Purnlss), 706 
Vincent’s organisms, puerperal Infection 
from (Peyton), 1068 


Virilism and female pseudohermaphrodit- 
ism with relation to bisexual 
nature of ovary (McCahey 
and Ramsay), 108 
uterine bleeding with (Rheuby), 119 
Visceral allergy (Goodall and Power), 
372 

•disease, symptoms of (Pottenger), 725 
(B. Rev.) 

Vitamin E, fertility (Gierhacke), 175 
(Abst) 

Vulva, cancer, lymph glands in cancer of 
cervix and, study of (Taus- 
sig), 819 

melanoma of (Nucci), 512 
Vulvar edema, gangrenous, necessitating 
cesarean section (Torpin and 
Crichton), 703 


W 

Washington Gynecological Society, 360 
(Item) 

transactions of 528, 712 
Water, sodium, and energy' exchange 
during latter part of preg- 
nancy, study of (Frey berg, 
Reekie and Folsome), 200 
Weight changes and toxemia of late preg- 
nancy (Siddall and Mack), 
380 

during pregnancy, variations of 
(Evans), 356 (Abst) 
Women, diseases of (Titus), 718 (B. 

Rev.) 

Wundversorgung und Wundbehandlung 
(v. .Seemen), 726 (B, Rev.) 


X 

X-ray study of gastric function during 
labor (Hirshelmer, January 
and Daversa), 671 




.\RS}':XI(‘Al fCXf(:i"IIAMTls DCRfXf; I'lUAiXAXr’V 

{•o.vifAn Ivri'.ux, MJ).. H. A. M.I).. a.vi* K. vox Haam. 

Coi.r.Minr.s, Ofjto 

( /■ I'/mi till ( iillt ijt nf Mrflictnf, (ihir> Statr f'nsr/ r.’.iti/ ) 


A, I’"t oit>>n fiitjil ri':i<'»ii(n ri"-ullint,' fr.-Kis rtr.-|)lifnninitic JKliiiini.-trntifm 

in (lie t ri'Ut tticnt of .'•y[>!iili^ in {'ri^^nrincy }•> in’tnnrriinf'iv' l■■th•l‘J^hrl!it^f, 

A re; i<‘n (ij tht* !i{<'ruliir<‘ irmn I!*!;,’ l<> IJf.'ir .'•1 ih'.vc.-{ tlii.'" mii'lision to In' fnt.'ii in 
„!• uonit'ii. Jn a <if arjijilicrirtfaiac inj»'<-{ftin,-' fjivffi at tin' 

1. nivcr.'-ity nf I’cnnj-ylsatlia Jtn'>(>iiai, tin- only ticath a-'rarn’*! in j)rep 

ii!iiic\. iHirintr till* toil yo!it>' prior to ivrirt jati'on of Knilolpli ]{.' 0 };li 's 

\ oiiorolnjfioul Ho-pital in < Vijioiili:t'.;i'ti ri-jforto'l tlim" ij. •;((!!.- in |(roo-nruit wuinon. In 
onr ()(i‘'tt*(ri'* M’rvii'o, wliioii Iiniail'*,^ appruxiniatolv oa-os ti vonr, oniv two caso? 

of IioJiiorrlinpio onooplinliti- follouinp at.'-<'nioal afiniini*'! ration Iiavt* n>conf!y o<‘- 
onrroil. Wo wirh to rojiort tlio^o two 


('AKt; 1. — Af. M.. .'I .'! I-yoaf <'l<l white feinalo, wa.- toItnUtoif to t!io lio.'iiifa! in 
.Itinc, l!'o7, with tin* .syinjtt(ini>i of ily.-pnoa, lii/ziiio.-is, ntnl inahility to walk. Tlioro 
Will' n roil nmoninr I■!l^h over tho entire hialy. I’rovions to fiilnii<.'ion .•-ho Inol ro- 
ooivod nooarajilienninino injcotioin- for .‘'yjihtlis at tlio I'i'^jion'^ary. Nino il!iy.< hoforo 
the onnot of Iier syniptonis slio Itml rooi*ivo<i her tir^I injoofion of tlio <lriio. Ilor p!i?t 
history revotihsi the n••tlfll <-hil<llio<i<I <lisi*:iM‘s. Nho Jnol linr! six profrnatioi(‘.*t. of wJiicIi 
till-' iirst fivt' were nornitil full-torin deliverios. All five ohihlron nn* livinir tind well. 
Her .«i.\fli propninney was n one iiinl one-ltalf nionth iiliortinn imlnood hy tlio patient 
with (’rt;ot. At tho onset of hi'r present illness the patient wa.s npproxiinaiely eipht 
inonlliK pretfiinnt. 'I'lie eonrse of tlie pro.-^i'nl prejiintney had I'cen nonnal, and tiie 
e.stimated date of eoiitinenicnt was .Itily IL’, 1!'.’:7. A routino e.vaininatimi of the 
Mood at tlie Di.spensary fruve a jiositive Wnssernnimi reaeiion, ainl the jnitient was 
advi.sed to .submit to anti.syjdiilitic therapy. 

The jihy.sical examination revealed a well-develojied, well-nomi.slied white female 
with nndible insidrntory and oxpirtilory dy.spnea. Tlie tongue was markedly .swollen. 
Her pupils were round Jind eriimi and reaeled to lifrhf. No ny.«taomiis was noted. 
'I'lie ex.amiimtion of the heart and liinirs reviaaled no palholoey. 'I'lie abdomen 
presented the asjiect of nn ai>proximately eij:hi-monlh jireomincy. 'I'he position 
of tho fetus WHS bae.k to the left and oeeijmt anterior and a eephalie pre.scntntioii. 
'I’lio fetal heart sounds could be heard but the rate was not determined. The patient 
showed a red macidar rash over tiie extremities and alidomen. Tiio biceps, triceps, 
and patellar refle.xes were exaftfrerated. 'riie (iordon, Ojipcaheim, and Babinski 
rofloxe.s were positive. 

Lnhoralori; Fiiidivr/fi. — 'J’he Wassermanu reaction, which had been positive when 
examined at the antepartum crmic, was iiefralive iii the hospital. The liemofilohm 
content was Tl.ti gm.; the red blood cells numbercil o, 900, 000; the white blood cells 
numbered fSjSoO. The differential count showed 70 per cent scffinented poly- 
morphonuclear leueocj’te.s and .10 per cent were immature leucocytes: 0 per cent 
were lympliocytcs; 4 jicr cent were monocytes and 4 jier cent myelocytc.s. The num- 
ber of platelets was 29(5,400. The urine was 1.040, aeid, albumin content 20 mg. 
per cent, and a positive reaction for .sugar and acetone. i\Iieroscopically a mod- 
erate amount of red blood cells, numerous white blood cells, and hyaline, granular, 
and cellular casts were noticed. The spinal fluid showed on her third hospital day 
nn increased prc.ssuro of 140 to 200 mm. of water. On lior fourth liospital day the 
pressure rose to 340 mm. of water. The spinal fluid was clear, the cell count was 
not increased ; there was a xiositive globulin reaction and the colloidal gold curve was 
normal. The AVassermann and Kahn reactions were negative. 
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a search of literature I liave found no case in which virilism and such profuse bleed- 
ing were concomitant. 

It is possible that there be an liypcrtroirh}' of Grollman’s androgenic layer of 
the adrenal sufficient to cause maseulinization without causing an enlargement of 
the adrenal bodies great enough to detect its presence this side of an adrenal biopsy. 
However, such hypertrophy is usually accompanied by a marked and rapid increase 
of weight. Our patient had little rveight change aside from the loss of a few 
pounds which she regained postoperatively. Basophilic adenoma of the pituitary 
is accompanied by hypertrichosis and sometimes elitoral hj-pertrophy, but the skin 
striae, the hypertension, the osteoporosis, and the obesity, also of Gushing’s syndrome, 
are absent in our patient. 

Perhaps the pituitary condition, which is believed to stimulate the formation of 
multiple follicles, also stimulates the androgenic tissue of the adrenals, each hormonal 
influence being sufficiently strong to maintain its specific effect. Yet we are used 
to thinking of the male or female factor as dominant; even in hermaphrodites one 
type of secondary sex characteristics rules. 



Fisr. 2. Fig. 3. 

Fig. 2. — Low-power of ovary sliowing a definite attempt toward the formation of a 
•Structure. Three sucli places are visible. Tlie one marked witli the arrow is tlie 
entity selected for the high power microphotogvaph in Fig. 3. 

Fig. 3. — High power of wall of peculiar area seen in Fig. 2. 

Still remains the problem of the structures seen in the yellowish part of the 
ovaries. Perhaps the theca lutein-like cells impart the yellow color. We have no ex- 
perience with xanthrofibroma folliculare which W. Schiller mentioned in the Decem- 
ber, 19.36, number of the Journal of Obstetrics and Gynaecology of the British 
Empire. He speaks of it as an unripe cellular fibroma, varjung from the size of 
a hazelnut to a fist, permeated by small lipoid droplets and saj-s that clinically 
it causes mechanical symptoms of fibroma, yet the fat which it produces and 
stores has an hormonic character which may at times cause hyperplasia of the 
mucosa and bleeding. He furthermore notes amenorrhea can also occur, because 
the elements of the tumor are luteinized connective tissue of the ovary. We ha%'e 
been unable to find further references, and we cun only see faint resemblance to 
this entity in the peculiar structures of these ovaries. Nevertheless, one does not 
forget the close relation of the chemical structure of sterols and the sex hormones. 

600 Delaware Avenue 
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to K... nii.l o-rij.nl rimi i.r-..-.„t!,iion, Tlo- UUtl h-irt 

M.niuir^ o.mi.i h- )„.:vr.i ti. ih.- l.^.-r nj;!.! .jn-.-lr;,!,!, nn-i iho ntfo ISO, TIu? 
pntitMit \vn«! lio! m l!,h(ir. ‘I'll.- i.vtai .•.'..■uishiniinii r.-v.-ah-ii tl„,. {,<iu\ lu-a.i wall above 
tlio rifn of tlo' nial tln’i** wa- n*. dUiifuiior. of rh- c.-rviK The biceps, 

ini'i'p,.!. aiul j.nt.'llai neib-x.-,, u..,,. 'Di.- ttonbni, and Oppen- 

ndloxos aan* pfi'isivo. Ani.lc cbiiiu- v.a- nut j-n- ant; niUber v/a*- )bf Chau- 
nor Trotis-.-an’s --io,, pro-nt. Tb.'Si- .-ovincd (o 1,,. a .^pasii,- tvpe of paralv.ds 
of ll... uppor oxiriMniti-e. T)i.> !V„.-!,rni^ v.or.. ib-x.-d tipnn !i.o ana and cmild’ Jw 

">'ly "ili* <>'“ cn-at.-i diili-ailty. It ua- in.p<.-ibb. (« jw-rfonn 

any laboratoty w.,rk on ilti-, ]ia{i..,i! to tb- laj.id nnd fatal .;oi!r.-.> of the disease. 

On ndniis^ion tin- pati.-n? an.. and r.-tb— anr! einjld not ,«p..:i?:, Jfor 

rospirjitlon..; Woto .‘itorloroti.j and labored, ainl b.-r piil-.. rapid but of poor xadiime. 
Tli.-ro ua- profii.Ho dinj-boird- pn-ont ; bar sbin <va- cold and idaniiny. Ifor blood 
prcsniro at this (tin.- u..t« .and tio- fetn! boatf ?.onnd« won* bin, I.aicr diirintr 

ibo niitbt (lio jialii'iit s linocr nail-', «'af loJ^**-', atid lip/' bcciuio* cvninific. An aetde 
l.’ir\ Jup.jil o/Joina M'cnji'*! to /b.vclftp, an/l an cfn/*rrr**in.\* f r?o*bt*otftnix' w././ perforna*/!. 



AKor tilt* oiioration llio rc.spi rat ions sccnu'd ie-'-s bilnircd. 'J'lie pnl.se bad iiicroascd 
to I2.S bents per ininutt*; flic voliinu* wa.s still poor. A hirptc amount of nittcns at*- 
cninnlatcd in tlio inmitli (Inn to her in.'ibilify to swallow, .'ind made flie use of a .suction 
apparaliKs iioees.sary. At. tliis time the patient wa.« in deep c.omti. Her temperature 
rose to .10.5.()° P, At llii.s time fctjil heart .sounds were .still audible and the rate was 
140. The patient’s condition roiiuiincd Ibc .same durins; the niprht until early in 
the morning:, at xvliicdi lime the respirations became rapid and sliallow, the ])nlse 
weak and irregular, and the Icmperaturc rose to 107.8° F. Soon tlie pulse became 
faster and the patient died under gasjiing re.sp/irations and deep cyanosis. A post- 
mortem cesarean section was done immediately, and a normally developed stillborn 
baby xvas delivered. 

Our therapeutic cifort during her brief illness cou.'/isted chiefly in the administra- 
tion of various sedatives, lieart .*.-timiilants, oxygen, emergency tracheotomy, and 
si/onge baths. 

Snmmarizing brietly the important features of the above history, we may state 
that the p/atient. aprparently developed an acute and rapidly progres.sive lesion in the 
medulla oblongata, causing death by respiratory paralysis. The severe coma, the 
lateral nystagmus, the increased retlexes and positive signs, incoherent moving of 
the extremities with clonic contractions of the muscles pointed deGnitely to diffuse 



KUEHN ET AE. : ARSENICAL ENCEPHALITIS DURING PREGNANCY 123 


On admission the patient was restless but rational. Her respirations were 
stertorous, her tongue thick, and her pulse was rapid and of poor volume. She had 
involuntary micturition. During the following day her temperature rose and the 
pulse rate increased to 140. The rate of the respiration was 40. During the niglit 
swallowing became difficult and the respirations were labored and shallow. Tlie pa- 
tient at this time refused anything by mouth. On the third day muscle twitching 
could be noticed in the extremities. The patient at this time was in a deep coma, 
her temperature rose to 103.7° F., and she was perspiring profusely. Due to Iier 
inability to swallow, a large amount of mucus then accumulated in the mouth and 
made the use of a suction apparatus necessary. At this time no more fetal heart 
sounds could be heard, whicli indicated death of tlie fetus. On tlie fourtJi day 
the patient roused for a short period from her coma, but her pulse rate and tem- 
perature rose to 105.8° F., and cyanosis began to become manifest. Towards the 
same evening she developed Cheyne-Stokes type of respirations. Her pulse became 
rapid, weak, and irregular, and she died the afternoon of the same day. 

During her six days of illness our therapeutic efforts consisted chiefly in the ad- 
ministration of sodium tiiiosulfate, various sedatives, heart stimulants, and the 
parenteral administration of saline, sucrose, and magnesium sulfate. 

Summarizing briefly the important features of the above histoiy, we may state 
that the patient apparently developed an acute and very progressive lesion involv- 
ing chiefly the respiratory center in the medulla oblongata causing death by re- 
spiratory paralysis. While no definite localizing brain symptoms were present at 
any time, the severe coma, the involuntary micturition, incoherent moving of the 
extremities with clonic contractions of the muscles and increased reflexes pointed 
definitely to extensive involvement of the brain. The albumin in tlie urine in the 
absence of acute congestion can be taken as evidence of toxic damage to the kidney 
parenchyma, and the appearance of the macular rash at the onset of the disease 
led us to establish the clinical diagnosis of acute arsenical intoxication following 
administration of neoarsphenamine. 

Case 2. — B. H., a 24-year-old white female, admitted to the hospital in July, 1937, 
with the sjmiptoms of inabilit}' to speak, inability to breathe properly, vomiting, 
and sore mouth. Previous to admission she had been receiving neoarsphenamine 
injections for syphilis. Seventeen, ten, and three days before admission she had 
received her first three injections of the drug. The day before her last injection 
she had complained of nausea and had vomited twice during the same day. The 
day of her last injection .she was nauseated and vomited persistentlj’- since the time 
of injection. During the evening of the same day she first noticed difficulty in 
speaking. 

Her past history revealed the usual childhood diseases. She had had three preg- 
nancies, of which the first was a miscarriage, the last two normal full-term preg- 
nancies. Both children are living and well. 

At the time of her present illne.ss the patient was approximately eight months 
pregnant. The course of this pregnancy had been normal and the estimated date of 
confinement was August, 1937. The Wa.s.sermann reaction of her blood was strongly 
positive, and anti syphilitic treatment was started at the dispensary. 

The physical examination revealed a well-developed and well-nourished wliitc fe- 
male with audible inspiratory and expiratory dyspnea. The expiratory rate was 
30 per minute. There was a definite lateral nystagmus present. The pupils were 
unequal in size but did react to light and accommodation. There was a severe pallor 
around the no.se and mouth. Upon inspiration the nostrils were drawn into the 
septum. The breathing was liar.sh and loud and the auxiliary re.spiratory muscles 
had to be used bv the patient to get sufficient air. The mucous membrane of the 
niouth was pale juul the tongue was heavily coated. The breath was foul. There 
were uncontrolled movements of the arms and legs. No clonic or tonic contrac- 
tions were present. The patient .seemed dazed and could not answer questions; 
however, occasionally she would indicate answers with her fingers. The examination 
of the heart and luiics revealed no pathology. The abdomen presented on examina- 
tion an approximate eight months’ pregnancy. The position of the fetus was back 
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J’assaU'. X. .J. 

(From thr Stiriiicol .S'/-| i iV/ oml lUtlholootj Ih {utrt im nt of rossnir, X. J., Ctt nr.ra! 

Ilosinlol ) 


I 'l’ IS a I'oiiiiiKni li('Iii-f ilmt laycotii- infi-ftinii,- «»f tin' fi'iaali' [ii'lvir. orjiuns are 
niro. To ilnto 77 easi'S of :ii-tiiii)iity(-o.>,i.'i liavi* hci.ti ri-i-onir-d, tht' last hy Lisa and 
Lovini',* who ^tivo rcfon'in-cs fnr till pri'x-imisly n-piirli'd cases. 

'Phc otily ri'iiofls in ri'ccnt ycar^ of Iilastoitiycosis tiffcctiii" the female fienitnlin 
were hy OetmtiA' which afTeefed the cervix uteri, titid hy I’era/.zi,-' which wa.« vtilvo- 
vafiitml in disti-ihnlion. Tlie latter e.-in Ik* considered coiniiartihle to cultmcou.' 
hl.'istoinyeosis, which <-ase.s tire eominon, next to which in oeenrrence tire systemic and 
pulmonary eases, .Sintile ctises of hlasioinycosis tiffeeting the urethra, kidney, blad- 
der tind jirostiite have heen reported re.spectively by Prei.s and Foro,-* Tepel,'' Rliamy,'’ 
and Lewis, Carroll, and Stryher." 

Tlie recent, findinp.s of ti e.-ise of tictinotnycosis and another of blast otayco.si.s arc 
submitted as record.s to further the conception that myirotic infection of the female 
/genitalia is probably more common than is realized. 


ACTIXO.AIVCO.SbS 

A. V., ti young, white wonmn, aged 22 years, married tind the mother of one child, 
born five years ago, was admitted to the ho.«pital on Oct, 11, 12.4.'!, and gave the 
following liistory; 

Shortly after the birth of this only child, she began to complain of pain in the 
right lower abdomen and was quite sick for several weeks in a lio.spital in Bayonne, 
N. J. At this time, .she had a high temperature and for !i time was “out of her 
mind.” After recovering from this acute post partum period, she suffered con- 
tinuously with pains in the right side, associated with nausea, vomiting, and poor 
appetite. The pains were always aggravated during menstruation. Her family 
history as well as her past history arc entirely negative and have no bearing on her 
pre.sent illness. On examination, .she appeared to be a well-nouri.«hed, young woman 
with good healthy color. The finding.s, aside from the lower abdomen were es- 
sentially negative. The abdomen revealed nothing above the umbilicus, but there 
was definite tenderness with some rigidity in the entire lower abdomen. Bimanual 
examination showed particularly marked tenderness in the right fornix and a definite 
palpable mass which was firm and adherent. A diagnosis of chronic pelvic inflam- 
matory disease was made, apparently originating at the time of her delivery. 
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involvement of the brain. The symptoms, histoiy, and physical findings, and the fact 
that one previous case had similar findings suggested to us the clinical diagnosis of 
acute arsenical intoxication following administration of neoarsphenamine. Tlie 
autopsy findings confirmed our clinical diagnosis. 

Tlic detailed pathologic description of the cranial cavity and its contents is as 
follows: The superficial aspects of the cerebral hemispheres presented a marked 
congestion, a slight thiclvcning of the meninges along the vessels, and a moderate 
softness of the brain substance. Tlie consistency was apparently the same in both 
cerebral hemispheres. The spinal fluid was slightly blood-tinged, and there was 
slight congestion of the walls of the lateral ventricles. There was marked conges- 
tion of the white matter of tlie brain and a few petechial hemorrhages were present. 
On cut section the pons revealed a marked softening and swelling with numerous 
small, discrete and confluent petechiae involving the entire cross section of the pons. 
The pathologic e'vddence found in the pons and the immediate surrounding struc- 
tures presented a general aspect of hemorrhagic myelitis, probably of the arsenical 
tj’pe. Multiple sections through the brain stem revealed no involvement of the 
medulla or cervical cord. There were, however, bilateral areas of softening and 
diffuse pink staining of the thalamus bilaterally. 

From these pathologic findings the anatomic diagnosis of acute hemorrhagic 
encephalo-mj’elitis was made. Other pathologic findings at the autopsy table in- 
cluded a slight atheromatosis of the aorta, fatty changes of the myocardium, 
parenchymatous degeneration of the liver and kidneys, dilatation of the ureter, 
chronic pelvic peritonitis vuth adhesions, and a slight anemia. 

The histopathologic examination of various sections of the brain showed small 
petechial hemorrhages scattered throughout the entire brain but being most remark- 
able in the pons. There extensive destruction of the nerve substance by confluent 
and profuse hemorrhages could be noted. The vessels of the brain showed dilatation 
with hj-peremia. The Virchow-Eobin spaces were filled with blood which penetrated 
in the form of fine streaks into the surrounding nervous tissue. No infiltration 
with leucocytes could be noted. The ganglion cells of the cortex of the brain ap- 
peared slightly swollen with deep purple staining protoplasm. 

CONCLUSIONS 

A more constant supervision of the pregnant woman who is under arsphenamine 
therapy during the second and third trimesters is urged. The onset of hemorrhagic 
encephalitis is so insidious that the routine laboratory tests are of little diagnostic 
value. Constant questioning of the patient before each treatment in order to detect 
any evidence of early arsenical reaction may help to discover any toxic reaction to 
the drug. 

A thorough history of the patient with reference to disease of the heart, kid- 
neys, and lungs may call for special laboratory tests to check the function of these 
organs before the institution of arsenical therapy. Due to the rarity of this condi- 
tion, it is not feasible to witliliold arsphenamine treatment in pregnant syphilitic 
individuals. 

Smaller doses of the arsenicals, given at weekly intervals, are indicated in the lat- 
ter half of pregnancy. A constant check of the general health of the patient under 
treatment, with frequent examinations of the urine, appears to be the only means 
of preventing this serious treatment reaction in pregnant women. 
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lull ui|l' I'li'-'inu , il,,. tiilcl mi.l (tvnrinn hlriid.iro* 
IV, .r.' I.iri-lim: inufMK fj.ifiv f<»rrii,'-l fit.r(,ii« li-.Mi,' :ut,I tii,- nrljjttpnf 

t>v!iri;ui .Mriii'luro iiiiunW!.:}. In },!:!,•,■>. f!i.. ...vririrui flnh'liiri' wn-. 

nn-r'icl hy Miirill (B-rnpif,! },y iwlymnrftlinniifiwir nml 

pliiHiiiu .•i-lls. It) nlwnti I'.iii!,! proportion. In imnir of tluvM-, uri-un of oviirinii 
li^'inc fotintl any Ill!l^^<''i of !iciitio!oy.-,>« n- oh'-rwil in fix* tiili,*. In tin' (iiifvr 

iionii'r of liic (i,-, wcr,' oxtoii'-iv,* of newly forme*! lihrouF iiF‘*ue. 

into jiio-l of nliieli were .'■,•!) I [eie.f ninny of Jhe ititlmonniforv ee!l‘;, Tlie vn.cenl'irity 
nlntwixl Init little iner.'n.se, 

I he )n!iFF,*s of net in,,niye,‘F ?*hiiwei! little niorpholoeie Htriii'tiire in seetjons Ftniiied 
l>y li(‘iii!it oxylin nini eosin. exeepi for u few niyf'elini llhiinent.*" projertint; nt (he 
nnirtfin. liy {irnnt eijiin the periphery hriil ninny inli'rlwineii ortitii-po-itive hyplnie. 
The eentinl luirtion nrih ernni-ni'eiitive ninl ii'-'inMetf a ritaFs of derifely prio!:e,l 
ainorphoiis p;rnnnh'>, non,* ot whieh .showed any Mtt'ee.-tion of a erve’tniline .stnictiire. 

.Vppeinlix .«h(iwe<i ohliterntion of th,* hiriieit sin*! no i'vi(h*nre tif any other jiatholoeir, 
elmnf;e. 

Her po.Ft operative pt'rio*! repri'Honte*! !i very jiorinal eonvah'‘S'‘eiiee for the lir.-^t five 
(Itiy.x. 'I'lie ilniinatfi' iva.x a dark s'Toiis niaterial. On the fourth day, .‘•he felt 
nau'-eon.x and voiniir'd. On the fifth dny, her le/nperafnro heean lo ri^o, Tc.iching a 
tnaxiiniiin of JOl.ti'’ 1 \ on the seventh day tind thr-n ftrndnnliy <■01110 down hy iyfi.^j 
retnrnine to nonnal on tin' thirteenth day. 

On the fifth ilay. she heeatne irrational and was v,'ry drowsy, .‘^he Inul period.-; of 
('xeifniion and hyperaetivify and had to h,.' r<^s(rained. On the eitrhth day. .“he had 
a fine nnhlisli rash on her eh(‘.-;t am) arms .sijfft.'e.^tinf; a hrotnide ra.xh. -M.so, tiiere 
was some pnrnlent disehartte from tlie wottnd. 

.\fter thirteen day.“, her nient.nt eonditiim returned to normal, the wound rlcared 
and .she made an exeelhmt iveovery. The mental disturhanee, neeordine to her hus- 
hand, was similar fo tla* om* she suffen-d followinjf the hirfh of her child. 

'J’liis jiafient ivas followed for si.\ months nft<‘r the ojieration, .'•ineo when it ha? 
heen im]inssihle to Ineati' h(>r. For the tiim* oliMWVed, sla- enjoyml excellent health. 


ni.ASTO.MYCttisl.S 

M. 1*., a youne, white woman, n^ed L’fi years, wn.« admitted to the Im.-ipital on 
Jan. Iti, litlM, will) tlie followin'^ history: 

h’or the past .four year.?, .‘Jho had ha<l pelvic pain, hearinp down, mimhne.'-s in the 
rij^ht Icp with headache, indijtixslion, and hackaclic. She never had leueorrhea. 
Lately, she had some nausea, vomitiiit^ and chronic constipation. >She was married 
at the a"o of LS ycar.x, livin'^ with her hii.«bnnd for one year. .She married the sec- 
ond time a man ahout, ten yeais older than hcr.Kclf and lived with him for three years. 
Her monse.s .appeared every five (0 .si.v weeks, la.stiii" leu d.ay.x. Oecjisionally, she had 
a period in between, but the flow was n.«ually scant. Physically, the jiatient appeared 
well-nourished and of }jood color. Examination was os.'-'ont ially negative, except that 
ou vaginal examination llioro was revealed a large, nodular, immovable uteru.?, 
suggesting multiple fibroids. 

Oponition on .Tan. .17, flirough a midline incision, revealed a mass consisting 

of the left tube and ovary, .surrounded by tlie rectum. The right tube was behind 
the uterus, ‘.ibout (ho size of a lenion. The appendix wiis apparently adherent and 
involved in flic mass on (he right side, between (ho lube and the cecum. 

The loft tube iincl ovary wore removed cn mnsi^c. The rigid tube and apparentlj 
the remnant of the appendix, were also removed. The numerous adhesions were 
separated and after suturing the fundus of the uterus to the peritoneum, a cigarette 
drain was placed in the pouch of Douglas and the abdomen was clo.ccd. 

Lahorniorij Findings . — Urine was negiitive except for very faint trace of albumin. 
Culture .from operative area; no bacteria. 

Palhologio Examination . — Speeimens consisted of rigid, tube and left tube and 
ovary. Right tube measured 7 cm. by .'> cm. by 2 cm. External surfaces are pa e 
and dull. Cut surfaces showed thick, firm, pule walls and lumen slightly distendec 
with thick, creamy fluid. The distal end was closed. Left tube and ovary appeare 
fused together into a single large mass, measuring (5 cm. by 5 cm. by 4 cm. Externa 
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At operation on October 11, a right, pararcctus incision was made. The appendix 
was not iininediately visible, but in the right pelvis a large, dense, adherent mass 
was found. It was closely fused witli the uterus and a loop of the ileum. This was 
carefully separated and found to be the site of an old abscess with a mass about 
the size of an apple, involving the right tube and ovai’y and the right cornu of the 
uterus. All of this diseased tissue was completely excised. The left ovary was left 
in situ after puncturing a few small cysts. The airpendix was small and atrophic, 
but surrounded by adhesions. It was removed. The abdomen was then closed 
with a cigarette drain to the pouch of Douglas. 

Laboratory Findmgs. — Oct. 11, 19.13. Urine normal e.xcept for a faint trace of 
albumin; W.B.C., 8,800; imlymorphonuclear neutrophiles, 58 per cent; eosinophiles, 
3 per cent; monocytes, 2 per cent; lymphocytes, 37 per cent. Culture from operative 
area shows pure growth of Staphylococcus auretis. Oct. 17, 1935. W.B.C., 19,650; 
polymorphonuclear s 84 per cent; eosinophiles, 1 per cent; monocytes, 2 per cent; 
lymphocjTes, 13 per cent. 



Fig. 1. Fig. 2. 


Pig. 1 . Case 1. Actinomycotic ma.ss in the Fallopian tube. Gram stain, showing 

marginal filaments gram-positive and central granular mass gram-negative. X65. 

Pig. 2. Case 1. Margin of actinomycotic mass in the Fallopian tube, showing 

gram-positive filaments and granular center. X700. 

Pathologic Peport . — Specimens consisted of right Ballopian tube and ovary to- 
gether, the left tube and tlie appendix. Eight tube measured 10 cm. in length and 
2 cm. in greatest diameter. The distal end was closed. Serous surfaces were pale, 
dull, and smooth. Cut surfaces showed thick, pale, firm walls and large lumen filled 
with thick, creamy fluid. Eight ovary measured 4 cm. in greatest diameter. It was 
oval in shape and externally encircled by the tube, which was firmly adherent to it. 
Cut surfaces showed pale, firm tissue with numerous small round cysts just beneath 
the exposed surfaces. Left tube measured 5 cm. in length and appeared normal. 
Fimbriated extremity was patent. Appendix measured 2.5 cm. in len^h and 0.3 cm. 
in almost uniform diameter. Cut .surfaces showed pale firm structure and no evidence 
of a lumen. 

TiLicroscopic Examination . — The right Fallopian tube had the lumen distended and 
the walls thinned by the purulent contents, consisting mostly of polymorphonuclear 
leucocytes but with' a high proportion of plasma cells and less so of lymphocytes, 
among wliich were found small masses of actinomyces (Figs. 1 and 2). Many of 
the strands of muscle tissue in the walls were separated by collections of similar cells 
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A FIVIC-YEAR STFDV OF FFLAMPSIA l.V .MAKYI.A.XD 

.1. ^foKKMs M.I)., Hai.ti.moi:!;, Mk.. ani> 

Frank W. Fia ton. M.D.. IjAiAVirrm. Jni>. 

(From Ihr Dtpiirtwi at of trie.'', f'wiiv r.utj/ of }[nndar.d, ,'tcliool of Mrdiciar) 

I T llA.S oi'lcMi been rt'p(»rt(‘(l tluil tlio incidi'iim’ of celiimpsia in tlif 
Stiito of 3faryl?m(i is iiiiiiNimlly Tliosc ropoi’Is n-ero jirin- 

cipnlly l)!is{‘(l upon llic Avorlv of Williams* in 1012. TJiis .study lia.s been 
undertaken to find if this assumption is still .iusfified. and at the .same 
time to investifrate other aspeets refrardinfr the dise.-ise in this State. 

iMedieal literature jirovidcs eonsiderahle data on eelampsi!!. There 
are wide variations in incidence and mortality throufrhout the u’orld. 
In the United States both iueidenee and mortality are about the 
averajre ; iiowcvei’, it is estimated- that today eehim])sia and tlie 
toxemia associated vith it accounts for 30 jier cent of the approxi- 
mately 15,000 aninud maternal deaths in this country. Tlierefore, as 
BilF state.s, eclampsia still remains our >rrealest problem in obstetrics. 

Table I gives a brief statistical review of eclampsia in various 
regions of the world. It is mostly ba.sed upon hospitalization rather 
than on the total number of births occurring in the given area, and 
probably accounts for the wide variation. 

Our pei’iod of study includes the five years from 1931 through 193o. 
It is difficult to obtain complete information about eclamp.sia in Mar)- 
land as no report of the disease is made to the Health Department 
except when death occurs. As most cases of eclampsia in j\Iar.ylaiul 
are hospitalized, it Avas felt that by examining the records of all hos- 
pitals in this state Ave could obtain nearly the complete incidence of 
eelamp.sia AAdiich occurred in pregnancies for the period. A question- 
naire Avas made up and sent to each of the 34 ho.spitals taking care oi 
maternity eases. One of the authors personally A’isited 14 of the.se 
hospitals and examined their recoi'ds, Avhile 18 others responded 
satisfactorily to the questionnaire. Tavo small hospitals in outlymg 
sparsely' settled districts failed to respond; hoAvever, it is our impres- 
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surfaces ucre dark red and rough. Cut surfaces showed thick, firm, pale walls, and 
the lumen was distended and closed oif into several cystic cavities filled with thick, 
creamy fluid. ’ 

Microscopic JUxamination. — Both tubes were densely filled Avith polymorphonu- 
clear leucocytes and almost as many plasma cells. These same cells extended into 
the walls between the strands of muscle. Beyond these the or-arian tissue was at- 
tached by extensive fibrous tissue in which were many plasma cells, some lympho- 
ejTes and a few polymorphonuclear leucocytes. The surrounding ovarian stroma 
showed considerable increase in dense fibrous tissue. In the tissue from the right 
side it Avas impossible to identify any portion of the appendix. Direct examination 
of unstained contents of the tubes showed the pre.sence of some budding yeast cells. 
Inoculation upon Sabouraud’s media sIioaa's growth of budding yeast cells and also 
mycelia Avith arthrospores and conidia (Fig. 3). )Subcultures give variations in ap- 
pearances of the colonies Avith considerable tendency to early pleomorphism. All the 
colonies present a tough, dark broAvn, leathery mass, Avhich is also a distincth-e 
characteristic of blast omyees. 

Her postoperative course Avas uneventful. She made an excellent recoA-ery and 
Avas discharged from the hospital on Feb. 3, 1934, and has enjoyed fine health to 
the time last seen AA’hich AA-as in September, 1936. 



Fig. 3. — Case 2. Blastomyces cultured from budding yeast cells found in pyosalpinx. 

Unstained. X700. 

DISCUSSION 

Most cases of juycotic infection of the female genitalia hatm been reported origi- 
nating by extension from the gastrointestinal tract. In the actinomycosis case there 
is nothing to support such an origin, and it can be considered to have occurred by 
Avay of the genital tract following delh'ery, as in the case cited by Junghans.s 
The blastomycosis case CAudently occurred by extension from the appendix to the 
riglit tube and ovary betAveen AA'hich tliere A\-as such a massiAm lesion that the ap- 
pendix as part of the tissue remov’ed Avas not recognized. 

The 71 cases of actinomycosis of female genitalia listed by Cornells were classified 
as folloAVs: cured 11, improved 8, doubtful 7, died 45. To this may be added three 
cured cases: Gardiner, lo Lisa and Levine,i and the one herein cited; and three 
fatal cases, two of Counsellor and Hoerner,i 2 and one of Junghans.s 

The two types of fungi here cited are Avidely different from each other in their 
characteristics. Their classification among the other fungi is given by Castellanii--: 
and Henricii'i aaIio state the actinomyces as being closely related to the mycobac- 
teriaceae and bacteria, especially the acid fast types. Both classify the other or- 
ganism, blastomyces, under the fungi imperfeeti and Castellanin'; applies the name 
blastomycoides to it, discarding the term blastomyces and using that of blastomycosis 
for the yeasts (saccharomyces) and the three yeastlike organisms (cryptocoecus, or 
torula, monilia and endomyces). 
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sion Hint they do liftlc. or no obstof rics niul flirir lailiireK are relalivriy 
uniinporlanl. alToidiiifr I lie final fi*rnr(‘.s vary JiHlo. 


for rut : i’j:f{ior) of study 

PiiriDR till! li\(’-yi>nr jx'riinl, lii-i; liirtJis ntid 8,712 sfillifirtlis wore roconlol 

ill Ihi' S(jiti*.r« If I'orri'i'linn i.-- for f-f'i.i of twin.*- niri triplntu fPM). 

tiu* of |.rr*;i)!inci»c rt>i>roM*nn*«l iiy llics« liitiiifi jmd .vlillhirtlis would l)“ 

ini,<'.i2. Atuoitt; flif',--!* tlii’H’ uori* 2!*J> oasi'H of i‘fdiiiiij)^in or :in inc,id(’n''e of 1 
ciiso in -liMi j.ropiirin.Mo.i ((1.20 p.-r .•cut). Of the 2;tit 00 (Hv.-nrrod in 3P.11. dO 

in IP. >2, 7-1 in Iti.I,!, (7 in Hd-t, ninl .*>!• in 1 'J'ljoro in no .‘•ioni/irant variation 
in tin* nninlii'r of I'ani'.-* nji|ii'aiinit vnarlv. 


FA KM TV 

In tlh> jir<',“i'nl M'i-i<->. 70. .1 per cont wore priniiijravidns and 2P.d par ront multi- 
Rr.'tvida.s (T.’ililt* J ). Of ifio J-ni.«M2 pro^rnani’ics. ■n!.-(2.‘' won' piriniiRravidan and 
l(t0,22-l worn limit im-avidan. Tlio im-iilcnoo of (vlainimia for jiriniiRr.'ividas tlioro- 
loro, wan ono in 22it proRiianidon or (}.-}o por nonf and for imiltiftravidas' one in 
l.ll!* or O.OP ]mr i‘i‘nl. 'riii',*;!' ri'-sult.*; hoar out tin? woll-ri'oojmizi’d fact that rclampFia 
is nmcli inoro piovuh'iit in tlio primiRravidns. 


RACK 

Tlio larRi' noRi'o ])opulation of Maryland niado it jiossihlc for us to study the 
jiroblom on a racial ha.«is. Oiu? hundred and .«('ven of tlio 1.1, had colored pregnant 
wnineu had eclump.sia or one in .110 (0.12 jier cent ) as coinjiared to one in 5P1 (0.17 
por cent) iji the ivliile race. The firev.alenco of eelamp.'^ia in the negro is in 
agreoinent with (he tindings of l,'p.<haw>i in Georgia who reported an even greater 
ineidetice of J..d per cent, and it can partly lie e.vplaincd by the lack of prenatal 
care, age, and poor living conditions of these ]icople. 'i’able II gives a further 
coniiiarisou subdivided .according to multiparous and primiparoim pregnancies. 
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1 AYIIITF, 

1 COLORED 

PREGNANCIES 

CASES 

INCIDENCE 
PER CENT 

PREGNANCIES 

CASES 1 

INCIDENCE 
PER CENT 

Primigravidas 

Multigravidas 

37,724 

75,773 

.130 

50 

0.1G 

0.07 

8,70-4 

2-4,-451 

75 

OO 


Total 

111, -197 

392 

0.17 

13,155 

107 



'J’VFE OF ECI-VMFSIA 

One hundred and sixty-four or 54 per cent of tho cases occurred ante partuni, /o 
or 25.4 per cent, intra partuni, and GO or 20 per cent post partuni. These figures 
coincide with niost autliors and very closely approximate the series studied by 
Williams. 1 The percentage of cases appearing ante partnm and intra partuni 
in the primigravidas and the multigravidas are about tho same. Po.st partuni 
eclampsia is 7 iicr cent more common in the multigravidas (Table III). 


Table III. Division of Cases as to Type and Parity 


1 

1 ANTE PARTUJt 

1 INTRA PARTUM 

1 POST P,iUlTUM 

NO. OP 1 
CASES 

PER CENT 
OF TOTAL 

NO. OF 
CASES 

PER CENT 
OP TOTAL 

NO. OP 
CASES 

PER CENT 
OP TOTAL 

Primigravidas 
Multigravidas i 
Combined 

m 

55.8 

52.2 

54.6 

55 

20 

75 

26.0 

22.7 

25.4 

38 

22 

60 































Table I. Efisusifi op Cases Reviewed in Literature* 
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I'H A.Mirinf’AN' jot:ijN-Af, or oitSTirnaCf^ a.\'ii (jvxi7’oi.o(;y 

till- W'lv in botl, wnv.-, tin- »-0), -..native jijetliml inerea-ing a.« time 

uetit on. No fur a- eoul.t h,. ilelermitie.l tliere were few, if any, variation- from 
tJie ae.'epje.i iiietftofle nf .edatinti, »e-t, ete,, in tlio-e ea-e.- «o liaii(ile(I. One Iiundre'I 
atol eif^lit nr (.l.T (.ei eeiit of Ifie “t'.Jt }iafienta liavint; uiile- and inlra-jifirtum 
eebuiii.-ia were treafed radically, flie renminine l.':i coa-ervatively, I'ririiicravida- 
were more often treated l.y lia-feiiinjr ibe tenninaiion of j.reijnaiiey than multi- 
t’r!vvid!i«, tile |iereentai;e.- iHotu; -IT tind ,'ifi (o-r eent, re-j.eetlvely. 

Til linUiiufire, the only' hiro-e city iti llic Hlaic. witli tlic 

fc.sl of the state, ati iiif*'n*,stitt'f /iiKlitto' was nhtaiiicfl. Tabic shows 
tile tiuiiilicf til' (uittents trettfed in Tbtltitnon* as' (*oni[)ai'efl to the fc.st 
of the sfjifc jind tlic method of irctitmcnt fot’ llio jmtient.s haviiie 
t'eiainpsiii before delivery. Twenty-seven per eent of the p.itients 
Were treated i-iitlleally in Ibiltimore in eonlrasl, t<i (io per cent Ireatcfl 
in file .same way in tlie rest of flie .state. 
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.\t ATIdJ.VAf. .Mf IKTA t.ITV 

.Sixty-one of the jiatienis ilied pvjnji n mortality of 'JO.-f jier cent. This 
mortality r:i(<. i.« liij'lier timn in i‘ert:iin re"ion.- in the I'nited Ntate.s 1ml is lO.i) per 
eent tli.'iri the report of liMtJ for Hallitnore.* 'I'lie ntitnlier of death.- in lids 

.study repre.sent S..", ji(.r eent of the total 7.‘t7 maternal ileatlis in the States for the 
period."' W(> Inive iieeonnted for fit of the 70 deaths reported as eidampsiu on 
death certifiimles. 

l'''orly-tlireo or 71 per .‘eiit of the deaths were in the anti'-ptirtnm eelamptic 
ptifionts wliili' 17 per eent and JU per eent were in flie intrn- and jiost-partum cases, 
respectively. 'I'lie mortality rates :ire .-Imwii in Table VI; posl-parfuin celnnipsia 
in multigravidiis appear to fie most fatal. 


'Paih.k VI. irouTAi.iTY l{ATr..s volt Tin: Cakk.s as to Pakitv and Typk 


OKOue 

ANTE PAETUM i 

1NTP.A PAUTt:.\r 

PO.ST PAKTE.M 

TOTAL 

Ib'imiffnivid.'i.s 

2-1% 

15% 

2.7% 

1-J% 

Mullijfiavidas 

20% 

12%. 

I :i2%. 

28% 

Combined 

2(>% 

i:t% 

i:{% 

20% 


.Sur{-ical Irealmonf increased the jiiaternul mortality tremendously. Thirty- 
four per cent of all jmtients Ireutcd radically died, in contrast to 12 per cent 


TaIU.K IlKGIOKAI. i^fOKTAUITY OK Ca.SKS IJY TitKATMEKT 


TKEATJtENT' 


LOCALITY 

.SUUGICAL 

( MEDICAL 

NO. 

eASE.S 

NO. 

DEATHS 

MOItTALITY 

NO. 

CA.SES 

NO. 

PEATJIS 

jtOKTALITY 

Outside of Bal- 

1 

26 

36% 

40 

7 

27% 

timore 

Baltimore 

Maryland 

(Total) 

37 

108 

11 

37 

33% 

34% 

91 

131 

9 

10 

10% 

12% 


*Post-partum eclampsia, was not Incluclert in these flguros. 
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:multiple pregnancy and eclampsia 

Growers and othersG. n, is, is report that from 4 to 7 per cent of their cases of 
eclampsia ivcre associated with multiple pregnancy. In this series there were 9 
multiple pregnancies or one out of every 30 (3 per cent), and since the normal 
incidence of twin pregnancy is usually given as one in 80, it could be assumed 
that eclampsia is 216 times as prevalent lierc as in single pregnancies. 

RECURRING ECLAISIPSIA 

In recent years more has been written about the recurrence of eclampsia. Peck- 
liamso reports that at Hopkins 4 per cent of all eclamptic patients suffer from a 
second attack in a future gestation; Youngsi in Edinburgh, cites various authors' 
findings as being from 1.5 to 2.S per cent. Schmeckel finds that in Dresden 40 per 
cent of eclamptic patients have symptoms and 20 per cent develop convulsions in 
future pregnancies. The latter author states that in a recurring case the disease 
is benign. Wo found eclampsia recurring in 5 cases. Four of the cases were 
of tlie severe tj-pe and 3 patients died, making the mortality GO per cent. We be- 
lieve the physician should consider the pregnant woman with a history of eclampsia 
seriousl}*. If a second attack has occurred, we recommend prevention of future 
pregnancies, and if she becomes gravid for the third time, and shows evidence of 
severe kidney dysfunction, we recommend abortion. 

SEVERITY OP ECLAMPSIA 

Each case of eclampsia was designated severe or mild depending upon the number 
of convulsions or coma. Ten or more convulsions or prolonged coma classified a case 
as severe. One hundred and nineteen or 40 per cent of all the cases were of the 
severe t^Tje, and ante-partum eclampsia appeared to be the most severe. Tlie cases 
are compared according to severity and parity in Table IV. 


Table W. Se\'’ere axd I\Iili) Cases Accordikg to Parity and Type 



1 ante partum 

1 INTRA PABT0M 

1 POST PARTUM ' 

1 TOTAL 

SEVERE 

MILD 1 

SEVERE j 

MILD 

1 SEVEPvE 

MILD 

SEVERK ^ 

1 

1 MILD 

Primigravidas i 

55 

G3 1 

mm 

40 

11 

27 

81 

■in 

Multigravidas 

23 

23 ! 

mm 

16 

1 11 

11 ! 

38 ' 

^En 

Combined | 

78 

86 1 

■■ 

56 

22 

38 1 

119 1 

1 180 


TREATMENT 

Probably no other obstetric complication has been given as much consideration 
as the handling of the eclamptic patient. There have been for the past twenty 
years two distinct schools of treatment: conservative and radical, the former 
gaining in followers as time goes on, and showing upon the whole decidedly better 
results for the mother, and apparently fairly good for the baby. The patients in 


NUMBER OF CASES TREATED CONSERVATIVELY AND 
RADICALLY BY YEAR 
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7, Kcotin-in'r ccliaupsi.'i in s!'V«*n‘ aud carrips a hin-Ji aiorfality. 

N. .\titp'j»iirl mil PC’hiiiipMii is tlu* iiK>st sf;vprc lYpc, 

i). ]'orly-six ppr (;prtf <»i tlip palipiiis sufipritp'' from cplainp.sia lipforc 
(Irlivi’ry v/itp Iroah'd radipally. 

1(1. Tlt(* ttifal iiiatiM'iial innrtnliiy was 'Jd.-l pfr ppiit, 

n. I’o.st-jDiiimn (.‘platiijisia in llu* mnltijrravida is most fatal with a 
niDi’fality of ',\'2 per eenl, 

12. ("tases liaiull(?(l onnserYalively had a iiKniality of 12 per cent in 
eDufrasl to .14 per eeni for (ho.se treated ividieally. 

lo. The total fetal nntrt-'ility was .'t().2 j)er pent and the risk f<ir the 
hahy is I'reater if mother reeelve.s e(Miserva(ive treatment. 

14. 'I’he desired prade of prenatal rare is ontlined. 

1.7. Fifty-four jier cent of the jintients reeeive no prenatal care. 
Very few reeeive aderpmte e:ir<‘. 

IG. Early deteetion and control of the preeclamptie. is (he means of 
attatdvinp eclampsia. 

17. Both iiicideiUM^ and nuo'lality of eclampsia are ilimini.shed by 
adoqunif^ prenatal care. 

Tin? jintlior.'i d'csiro (<^ tlintil: tic V!irloti,'< lioifell.-il.-' for tlclr cooriorutlon In thl.s .^liulv 
nntl tic Jl.'iltlninn- <aty Hr.'ilth lJi pnrtiii>'iit fi>r tli'- a<n*r.'il fiirnl-'ilK.'i?. 


(J) jriU{aiiu% .7. Vliitriilm : .T. .\. ^r. A. 8S: 1!I27. (2) Peport of Aiiicricnn 
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Goedel, K.: Eoentgen Bay Treatment of Puerperal Mastitis, Strahlejitherapic 58. 
651, 1937. 


The treatment of choice in cases of acute mastitis is roentgen ray tlieraio, 
applied early and repeated at definite intervals. In this way operation may e 
avoided in almost 100 per cent of cases, recurrences arc prevented and nursing is 


maintained. 


J. P. Gkeeniiilt.. 
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mortality for tliose receiving conservative therapy. Table VII reveals the analysis 
of cases as to treatment in Baltimore and the rest of the State with their respective 
mortalities. 


PETAL MORTALITY 

Ninety-three of the 308 babies (includes 9 sets of twins) were stillborn or died 
within seventy-two hours. This gives a total fetal mortality of 30.2 per cent. Only 
two babies whose mothers had post-partum eclampsia died, giving a fetal mortality 
of 30 per cent for those patients developing eclampsia prior to delivery. This figure 
is much lower than the average for the world, and approximates the record of clinics 
reporting the lowest mortality rates. Prompt surgical treatment of the mother was 
followed by a 17 per cent fetal mortality, while those patients treated conservativelj- 
showed a 43 per cent fetal mortality indicating that the risk for the baby is con- 
siderably greater with medical therapj’. 

PRENATAL CARE 

Prenatal care means considerably more than an occasional visit to a physician. 
There are many gi-ades of care and only a small minority of patients receive ade- 
quate care. Grade 1 (a) as described in “Standards of Prenatal Care” (Children’s 
Bureau Publication No. 153) is the desired type to give: This is described as 
follows : 

“1. A careful histoiy, medical, surgical, gjTieeologic, and obstetric; (2) a com- 
plete physical examination, including the examination of heart, lungs, and abdomen; 
(3) pelvic measurements, both internal and external; (4) the taking of blood for a 
Wassermann reaction; (5) minute instructions in the hygiene of pregnancy; and 
(6) visits to a physician at least once a month during the first six months, then 
oftener as indicated. The first visit must take place not later than the end of the 
second month. At each of the visits the patient’s general condition is to be investi- 
gated: blood pressui'e, urinalysis, pulse, and temperature recorded; weight of the 
patient taken if possible; abdominal examination made, and the height of the fundus 
determined. ’ ’ 

It was impossible in this series to determine the grade of prenatal care each 
patient received. One hundred and sixty-one or 54 per cent received no care what- 
soever. The remaining 4(5 per cent made one or more visits to a physician. The 
care of the latter was far from adequate as determined in a detailed study of 50 
of these 299 cases of eclampsia. Of this number only 5 patients received adequate 
prenatal care as prescribed above. Of the 128 patients noted as having received 
prenatal care, 8 died, giving a mortality of 0.7 per cent in contrast to a mortality 
of 33 per cent for those that received no prenatal care. 

SUMMARY and CONCLUSIONS 

1. A general .statistical study of eclampsia for a five-year period in 
the State of Maryland has been made. 

2. A comparative table of eclampsia in various clinics and countries 
has been presented. 

3. The incidence of eclampsia in the general population of Maiyland 
is 1 in 490, or 20 per cent in contrast to a previous report of 1 per cent 
for pregnancies given hospitalization. 

4. Eclampsia is five times as prevalent in the primigravidas as in 
multigravidas. 

5. The negro population of Maryland showed an incidence of 1 in 
310 or 32 per cent. 

6. Eclampsia is two and one-half times more prevalent in multiple 
pregnancy. 
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AMJ-UlrAS .UnniKAl. (»' OnsTl'/niUrH AND tiVN}U:(>},Or,Y 

T)u‘ro wns ji suinil jn-oiip of jijfnnl.s sliowf-d jk, dinienl Hif:m of 
(')-v}hi-o})J;i.s|os}s httt w}uis(‘ pl»(fronf/is. ott cxaiuitiat ion, showed an jn- 
erensf in flie inn-leitled ml cflls in the feta) eirenlation. Those in- 
lants have not i»een iiiehnled beeanse it was felt that innnv eondilions, 
i.e.. partial asphyxia (Inritn,; birth, eonld eause a leinporarv rise in the 
nueh'ated laal eejjs, ,\n arbitrary /if In per rent, or 'tvoutcv, hus 
been tnkon as ati abnormal irn'r/sis/* in nneleated red ef-lls in the new- 
born. 'f'Jiis is W(>li in a‘lvanee of ttn; lev/ds imported by Lippniari/' 
Win! robe atni Shutnaeher*’ and others. 


oasj: KKrniJTS 
'J'l/p*': Cf>r;/;rnHiil Jfl/thops 

<*AS(; I. 1C. ('JS'JT.i TIu' niDltii.r ua.- a .'IT-vi’iir-nlil AtiiiTiran fioni, 

ii. tier fiist j*n'”H!Ui(’y. bi tftmin.'ai'ii luirmnlly cmm.ji) tiiat tin' I'liHil 

WUH luiru liy Im'i'i-Ii miM'lmtiiHui. '1‘lu* oliihi tvas livini; ioul wi>Il n( flie time of fliis 
rroynutiry. 'I'lie V jia.*'/ hi^lory was not ossMitinl. Stic was in e.xcdient 

Iwutdi (hi" {iri'fttemey. 't'lie tlelivcry oi-ctirreil at term, oti Xov. 1, tP.t], and 

was nornial ia every resjievt. 'i'lie ehilit wim a L’.sSfi pn. female wlto never breatlied 
well, la sfiite of all en'orts, die infant ilie-l three liotir.s after hirfh. Tlie mether 
luet a iieptfi\«. htoml fe.v( for sy|iliili.« at tliis lime. 

The iilaeeafti wei^heil l,t(iO pn. Tiie innlermil sinfio’e w;\.« jmle in color, ilecply 
tissarwi in jif([)e;iniiiee. firm in eonsisteney. tint e.xtremely friable. Mieroseopically, 
die syneytial eells were immature in !iji|iearatice. The Lantrlmns layer vs'us ]iar- 
tiully retained. The stroma wa.s lioth hy|ierphislie and edematous. There were 
niany Ilofhaiier eells present. The vessels were rediieed in number and were filled 
witli mielented red blood eell.s, those of the erydirohhisdc lyjie predominatiug. 
'I'liere \v(*re are.as of iiitraeapillary erythropoie.sis. " 

At autopsy, the body was ttiut of a well-developed white female with penorali!!e.tl 
edema, most marked on die rijtlit side. The .skin had a sliphtly icteric tinge and 
showed many petecliisie. There was slight pulmonary congestion and edema, and 
moderate luseile.s. Tlie Iieart weighed .*>1 pn. (nonmd fiill-tcrm weight, 37 gm.) 
and showed hypertrojdiy and dilatation of all chambers. The liver ivas twice 
normal .sice and the spleen was enlarged si.v times. Both organs showed marked 
erytliropoiesis. In addition, tliere were erythropoietic foci in the adrenals, thymus, 
and kidney.s. Both gro.ssly ami Jiiirroseopically, the liono marrow was hyperplastic, 
with jnany ]irimitivc red cells in the trabecular spaces. The motlior could not be 
located on the follow-up in .Iinniary, 39117. 

Cask 2.~Mrs. S. C. (KTI S(i-$.) The motlior was a HG-year-old white American, 
para iv, .She tiad had her fir.sf cliildrcn normally in 3926 and 1929, rc.spectively. 
Tiic third child, delivered by ICerr cesarean section on Bee. Ill, 1930, because of 
dilatation and curettage, periiioorrlinpliy, .suspension, and repair of recti, following 
her second prcgiuincy, was jaundiced at birth and died in .a few liours with a 
clinical cliapiosis of icterus p-avis neonatorum. Tliis was confirniod at autopsy 
Her past medical and family liistoric.s wore noncontribntory. Other than the pre- 
viously mentioned operation, she liad alway.s been in good hc.altli. There was an 
interval of two years between the third and fourth pregnancy. Ilcr prenatal course 
during this pregnancy was uneventful. She was subjected to a repeat classica 
cesarean section at term on hlarch 10, 1932. The baby was a large, pallid ma c 
child with advanced generalized edema. It never breathed properly and died thirty- 
eight minutes after birth. 

The placenta weighed 3,230 gin. 

♦The remaining placentas In the group are pathologically identical; therefore onb 
the weights will be given. 



ERYTHROBLASTOSIS 

Louis M. Hellman, j\I.D., and Arthur T. Hertig, M.D., Boston, Mass. 

(From the Department of Ohstetrics and the Department of Patholopp, Darvard 
University Medical School and the Boston Lyiny-in Dospiiai) 

E RY'THROBLASTOSIS of the newborn lias been considered a rare 
disease. Isolated eases of hydrops fetalis, icterus gravis neona- 
torum, and congenital anemia appear freriuently in the literature. Tliis 
impression of rarity is contradicted, however, by Ballantyne^ who was 
able to collect 70 cases of hydrops fetalis from the literature jirior In 
1892. In 1931, Ferguson'’' added a series of 7 cases with auto])sie.s. 
including both icterus gravis neonatorum, and eongenilal liydrops. 
Similarly, Clifford and Hcrtig- presented a small series of cases. Dia- 
mond, Blaekfan, and Baty^ contributed a complete review of the litera- 
ture prior to 1934, and a larger series of cases, including congenital 
hydrops, icterus grams, and congenital anemia of'the newborn. With 
the exception of the paper by Clifford and Hcrtig“ tliere has been no 
attempt to determine the incidence of the disease in a large obstetric 
service, nor has the obstetric history of women, following the birth of 
an erythroblastotic child, been inve.stigated. With these facts in mind 
an analysis of all eases of erythroblastosis occurring in the Boston 
Lying-in Hospital since 1931 has been made. In addition, the mothers 
have been interviewed personally in every case where they could be 
located, and their child-bearing histories analyzed. 

In attempting such an analysis certain arbitrary criteria for the diag- 
nosis and classification of erythroblastosis had to be established. All 
newborn infants showing edema, either generalized or peripheral, asso- 
ciated with a large liver and spleen, extramedullary erythropoiesis 
and an increase in the number of circulating nucleated red cells, were 
classified as having erythroblastosis of the hydrops type. The addi- 
tional presence of jaundice or anemia did not change the classification 
of the case. However, an infa.ut either born icteric or becoming so 
Avithin the first forty-eight hours of life, and possessing an enlarged 
liver and spleen, and an increase in the circulating nucleated red cells, 
but at no time showing any edema, was classified as having erythro- 
blastosis of the icterus type. The addition or dcA-elopment of severe 
anemia did not change the classification. There remained in the 
group, entitled “erythroblastosis of the anemic type,” only those in- 
fants having .severe congenital anemia, an enlarged liver and spleen, and 
an increase in nucleated red cells, but never .showing: either jaundice or 
edema. All infants .showing the pre.senee of infection or any congenital 
anomaly, either during life or at autopsy, were eliminated. Xo infants 
who.se mot hoi’s had positiA-e blood te.st.s for .syphilis" Averc included. 

'The Hinton Test is used throufrhoiit. unle.sr otlicrv.-iso .'^reeified. 
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tofV wn?* iKtii.-fintritiiiturv fm t|i.« fncf i!,„t }i,.r yunDf^ir iirnth-r Ima 

jni\tu!it-(sl. Her tni!»tiv Shi- luni ;i itiiuiijnt of 

ttllMtinin Idol riltj'ii! Jiyporf.-it'-it.n «liiriiifr tin. jironntui {.orioK} of this jjr(><rnnii';y. 
JJcr hhiwi f.'sf for oyitiiili- \Mt?* sfi.- ‘.vi-jit into luitor ff.oiitjniooasly {-is 

«('«kp hofon' her oxjMO-tio! ,]it»o of «■/««»»(, on Ort. I's, UCL’. Hln- wu- ile- 

liviTfi! *if n {(tillliorti ffintil.' footliji.r, ui'itrliitijf pn. The i-hil.i hml 

nilvjtnrt-d ctli-oui, M'lu* inotliorV v.ns jitiniitil. 

'flu' jthicoiitu u<'i(,;liiot mil. 

At tmtojtwv, till* miis llui! of u v.i'U-ihn’cloju^iI, v.liito, fonuilo infiiiit with 

toivniu'od oofior.’di/to.I oili-dut. 'rhi'ro Uoro initiiofniis jH'tocIii'ji.' in tii'* skin. The 
visoorji li!i<! ji sli};hfly ii'ti*rio tint, 'I'in'ro wr«' jiiiuioroii.x s)ilis<'rft.-:i] {H‘i«‘i'lii;io, A 
!<lii:lit n.-i'itos wn:* pri'Sont. Tlit' hf.njt wns iiominl in '.vt-idht. Tli<’ Hvor nti'l sjiloi.'n 
v^(*it;lii->I loll ;;in. niol tjni., rosjo'i’tivcly. M ifro.-oujoi-nily, thoro v.cri’ fo,'i of 
<»ryf liroi'oicsis in fiti' Uvi'r, hplfon, kitlnoy^ it;i>Mii>iinin, iolrciiul, thynuis, nio! lyrnpli 

Iloili'S. 

On fnllriwdiji in April. tho inotinT nml I'hiMroti woro woll. Slic hii'i inol 

!in itnltii'i'ii ttliottioii in ll'.".!: nini tlion m* furtloT proifinmoios. TIio bloo'l test for 
fiyjiftilis «;is Htill ni’ontive. 

(’a.-si: It, t*. Till' nniflier wn*. n -Jn-year-ohl, white, jiara xi. 

wliose first eliiM, horn in <liia! within twcnfy-fotir liour.s after birth of an 

nnktioun eaii.«e, 'I'iie .weeornl arnl fourth ehihlri*it, Ixirn in J!)JI arnl lf)fI2, resjiei'- 
tively, iliiol of pncitinonia ■Inriii;' tlie firiJf year. 'J’he nintli eltild, born in lf'2?, a 
nunitli premature, died at birth. All the othi'r eliildren had normal birtlis iU'd 
Were livii\p; and well at the time of this pre;;nanry. Tlie patient V past hi.«tory and 
family Idstory w«‘re notiermfribnfory. Her eourse ditrint; this jirefrnatiey was un- 
eveidfid. Nile Imd a nejjuiivi' blood test for syjdiilis. She jttive birth to :i 2, WO 
{Till, stillborn, I'dematous, female <;liild, tbe fetal heart liavinj; stopped two or three 
day.s liefore liirfli. 'I'lie mother's eonvaleseenee was nneventfid. 

'i’he placenta weijilied pm. 

At tiutopsy, tlie bmly was that of a small femtile eliild showirip some maceration 
tmd advtineed penendized edemn. Tliere was a larpe timount of straw-eolored 
fluid in the ididomiiml cavity. Tlie liver nml .spleen weiplied 121 pm. and 20 pm.. 
resjieetively. Tliere was sliplit Iiypertrojdiy and dilatation of the heart. It weiphed 
21 pm. There were peteeliiae in all the abdominal viseern. Mieroseojiicall.v, there 
was some maeerafion in all tlie orpans. Tliere were foci of erythropoie.si.s in the 
liver, spleen, kidneys, and thymus. The bone marrow showed considerable erythro- 
poietic activity. 

On f(d!ow-up, in Febnmr,v, the patient had dieil witli a questionable diap- 

nosi.s of tuberculosis two yeais after the birth of this child. She had had no other 
prepnancie.s. 

Ga.sk 7. — Afrs. 3‘1. AI. (2S;i2.) The mother was ti .'>0-ycar-old, white, American 
born, jiara iv. The first three children were born in 1027, 1928, and 1930, re- 
.spectivoly. At tlic time of this prcgimncy they were all living and well. Her 
medical, surgical, and family histories were noncontriljiitory. Her prenatal course 
during this prepmincy' wiis uneventful. She went into "labor spontaneously, at 
term, on Oct. 4, 1932, and was delivered by low forceps of an edematous, 3,890 gnu, 
white, female infant. The eliild was covered witli golden yellow veriiix, and livci 
only two and one-lialf Iiour.s. Tlie motIier’.s postpartum course was niicveutful- 
The placenta weighed 1,220 gm. 

At autopsy, the bod,v was that of a well-developed, white, female child, shoning 
advanced generalized edema. Both ascites and hydrothorax were present. The 
liver and spleen weighed api)roxiniatcly 234 gm. and 40 gm., respectively. Tiie 
lieart was twice its normal size. Alicroscopically there were foci of evythropoicsis 
in the liver, spleen, kidney, and serosa of the small intestine. 

On the follow-up, in February, 1037, the patient was well. Slic had had a 
normal pregnancy in 193.'5 and the child was living and well. Her blood test for 
syphilis was still negative. 
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At autopsy there was revealed the body of a well-developed white male infant 
with advanced generalized edema. There was moderate hydrothorax, hydroperi- 
cardium, and ascites. The heart weighed 40 gm. and showed hypertrophy and 
dilatation of all chambers. Tlie liver and spleen weighed 200 gm. and 50 gm., 
respectively. Microscopically, there were foci of erythropoiesis in the liver, spleen, 
lungs, pancreas, kidney, , prostate, thyroid, and dura of the spinal cord. 

On follow-up this patient had had no more children. A blood test for syphilis 
was not taken. 

Case 3. — Mrs. 0. B. (EH 2420.) The mother was a 22-year-old white American 
born, para ii. The first child, born in 1929, was perfectly normal. The past 
medical, surgical, and family histories were non-contributory. Her antepartum 
course during this pregnancy was normal. The mother had a negative blood test 
for syphilis at this time. She was delivered normally at term, on June 23, 1932, 
of an edematous, 3,240 gm. male infant, covered nith yellow vernix. The child 
died twenty-two minutes after delivery. The mother had an uneventful convales- 
cence. 

The placenta weighed 1,150 gin. 

At autopsy the body was that of a well-developed, male child with advanced 
generalized edema. There were a slight hydrothorax and ascites. The heart weighed 
26 gm. Tlie liver and spleen weighed 170 gm. and 24 gm., respectively. Micro- 
scopically, there were foci of erythropoiesis in tlie liver, spleen, kidney, thymus, 
heart, mesentery, and aortic adventitia. There were petechiae in the brain and 
epicardium, and an old subcapsular hemorrhage in the spleen. There was an 
incidental small subarachnoid hemorrhage. 

On follow-up, the patient had a subsequent normal child, born three weeks from 
term, in 1933. The child was living and well at the time of the follow-up examina- 
tion in April, 1937. The patient had an incomplete abortion and dilatation and 
curettage in 1935. Her blood test for sj’philis was still negative. 

Case 4. — Mrs. A. G. (786.) The mother was a 33-year-old colored para ix. Her 
first two pregnancies resulted in normal babies. The third and fourth pregnancies 
were terminated by miscarriages at six weeks. Her fifth and sixth pregnancies, in 
1930 and 1931, respectively, resulted in normal children. Neither she nor her hus- 
band presented any significant family, medical, or surgical history. Her prenatal 
course during this pregnancy was entirely normal. Her blood test for syphilis was 
negative. She was delivered, at term, on Aug. 16, 1932, of a stillborn footling, 
breech, with a prolapsed cord. The child was an edematous female weighing 2,910 
gm. 

The placenta weighed 1,140 gm. 

At autopsy, the body was that of a well-developed, colored female, showing 
advanced generalized edema, and many petechiae in the skin. There was moderate 
ascites and hydropericardium. The heart weighed 25 gm. and showed hypertrophy 
and dilatation of all chambers. The liver and spleen weighed 109 gm. and 25 gm., 
respectively. There was, in addition, a tentorial tear with massive intracranial 
hemorrhage. MicroscopicaEy, foci of erythropoiesis were found in the liver, spleen, 
thymus, retroperitoneal lymph nodes, adrenals, kidneys, and pancreas. 

The patient was seen again in February, 1937. She had had an ectopic preg- 
nancy with removal of a tube and ovary in 1934. Then, in 1935, she had a per- 
fectly normal child which was living and well at the time of the foUow-up visit. A 
blood test, taken during this visit, was positive (Hinton test). A check-up showed 
the Wassermann to be positive also. 

Case 5. — Mrs. E. E. (EH 2616.) The mother was a 32-year-old American, para 
iv. Her first child, born in 1920, was entirely normal. Following this delivery, 
she had inversion and perforation of the uterus. This was repaired and she had a 
moderately stormy convalescence. The second child bom in 1930, died at three 
days of age with jaundice, hepatomegaly, splenomegaty, and foci of erythropoiesis 
in the liver and spleen. The third child was born at home in 1931. The infant 
was severely jaundiced at birth, but the mother refused to allow it to be transferred 
to a hospital. In spite of intense jaundice of long duration, the child did well 
and was in good health at the time of this pregnancy. The mother’s family his- 
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0(1 follinv-iip in .F(;l.niiirv, It'.'lT, the mt»t!nT lidtl 
tf'.'it for (Jyjihili.M wiis fitill negative. 


iuo! (10 more }»roffiii!ncic.K, 


Tlie 


('aj;c, W K. 

l>orj(, jt.nrn iii, n)(» hinl 
in lit::}. 


Tlio jiiiti>‘nl wjo' a 
lifiil t»vo oor/na] jtrcf^iiancio.M, 


"T-yoar-oW, iviiito, AdH'ric.'tn 
ono in Jlt.'H, anil tin; .*;ci.‘onii 


Bho lifui 5iroi a tumor roiim^t.,! from tlm loft ktiliiiy when pIio v-a? one 

mi.iifli j.r.’ciiniil. Mmiicnl nml Nirrieal limtorio.*: tvor.* otlifriviff tif^mtive, .Sir 
wiH’ltH prior to (lolivi-ry, tiio pntiimt no!ic.-,l nuiiilmo.'-.'t of tlio riftlit k"% hiFting two 
lor two wto'k?* jirior to ilt-liviTv (•lie Imii irinrkoil odonm of tlie ankles, 
lot;.*', uiol fii'-c. .S!i(< foil fi’inl movouH'iits until t«'-n ilaysi j>rior to arlinission at wliicli 
tiiin* ihoy .«topp.‘.l. On ndiniK^inn, Imr Idootl pro.'-.Muro was .KM/Kc’, nml .site siiowed 
a trtO’o of alltuiniti in tin* urim*. Tlio hlood tost for .sypliilis was iiettativo. Because 
of prosiimnldo fi-tal iknith ami rapidly tli.-velopinf; to.rernia, tlic membr.'ines were 
rnptnti'd on ((ct. “I, lltoti, t'ifjht weeks from term. Seven Imiir.*; later .che went into 
lalmr and delivered a aineernted edematous .«lill'l)orn fetn.“, weifsliia;; 2, .'Jo;; pm. .She 
laid a pli);lit felirilo jmerperium cmnplieated by a bemorrlmpie reiiniti.*;. 

'1‘Jie pliieeafa weiplied 1.71'it pm. Jt .•allowed the elmrmderistie. patholopie elianpes. 

An n»tf){>,-y permission wu.s not obtained. 

On follow-ap, six ntnatbs Inter, the motber wa.'- well. Tlie blood te.«t for 
sy])liiliH was aepativi*. 


Oasi; ]‘J.-~Mrs, II. B. (Tl'.'iit.) 'I’lie nuitlier wa.s a 2!t-year'<dd. white, American born, 
para v. She Imd had two mi.xoarriapes and two normal livinp cliildron. The ftmrtli 
child wn.o .stillborn. Her family and past ld.storie.« were noneontribntory. Her pre- 
natal course duritip this prepnaney was normal imtil two weeks prior to admission 
wlien she bepati to have headaelies. Slie develoju'd a rapidly jiropre.'sivc type of 
prceelamjisia and was admitted a.s an einerpeney with edema of the hands, face, 
and extremities, a blond pressure of 3o(i/fi(i, and a Iiirpe trace of albumin in ihc 
urine. In spite of therapy she boearnc propres.«ivoly worse. On March 24, 1237, 
when .she was oipht weeks from term, a Braxton Hicks version was done and a foot 
brmipht down. She wa.s then allowed to po into labor and after thirteen and one- 
Imlf hour.** she delivered a stillborn 2,.*'S0 pii. female infant with penondizod edema. 
Tlie jdaconta failed to separate and it was iu'ce.'5.'*ary to re.sort to nmnmd extrac- 
tion, Thi.s was followed by .^o severe n hcmorrliape that a 400 e.c. transfusion was 
necessary. The ])atient improved rapidly and was discharped on the seventeenth 
day. Tlie laboratory te.st of the blood was nepntivc for sypliilis. 

The placenta weiplied 3,200 pm. 

At autopsy, the body was tliaf of a well-developed, female infant with advanced 
peneralizod edema. There was no jaundiec. There was an adv.anccd hydrothorax 
and ascites. Tlio heart woiphod S pm. and showed hypertrophy and dilatation, con- 
sidering the depreo of prematurity. The liver and spleen weighed 90 gm. and 10 
gin., respectively. On section there were foci of erythropoicsis in the liver and 
sjdeen. 

On follow-up, six weeks post partiun, the patient was well. 


Cake l.'h— Airs. H. W. (14577.) The mother was an American born, white, 39- 
year-old, para xii. She had had eight previous normal pregnancies in 1914, 1910, 
1917, 1918, 1920, 1921, 1925, and 1927. One of twins, born in 1921, died at birth. 
The ninth child, born in 1929, was stillborn and weighed over 15 pounds. It 
said to have had the cord around the neck. The tenth child, stillborn in 
according to the mother was both jaundiced and edematous. Her past and fann J 
histories were noncontributory. Her prenatal course during the eleventJi pregnancy 
was normal except for tlio fact that she was markedly overweight. Her wcigi 
was 175 pounds. Tlie blood test for syphilis was negative. She was delhcrec 
normally, at term, of a nine-pound male infant on Sept. 12, 1934. The child was 
botli edematous and icteric at birth. In spite of transfusions, it lived only for }■ 

■ eight hours. 
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Case S. — Mrs. M. D. (KH 2777.) The mother was a 25-year-old, wliite, American 
born, para ii, whose first child was born in 19.33. This child was living and well 
at the time of this present pregnancy. The mother’s past and family histories 
were noncontributory. Tlie prenatal course during this pregnancy was entirely 
uneventful. She was delivered normallj*, at term, on Jan. 27, 1934. The child was 
a 3,420 gm. male infant covered with yellow vernix and having generalized pitting 
edema. It was in very poor condition, and in spite of a small transfusion became 
.iaundiced and died eleven hours after birth. The mother’s convalescence was un- 
eventful. 

The placenta weighed SG5 gm. 

At autopsy, the body was that of a well-developed, malb infant with advanced 
pitting edema and generalized icterus. There was a slight right hydrothorax and 
hydropericardium. The heart was enlarged, weighing 32 giii. It showed hyper- 
trophy and dilatation of all chambers. The liver and spleen' weighed 193 gm. and 
30 gm., respectively. Microscopically there were foci of erythropoiesis in the liver, 
spleen, and kidneys. There was an incidental left subdufill hemorrhage. 

On follow-up, in April, 1937, the patient had had an induced abortion in 1935. 
There had been no further pregnancies. The blood test for syphilis was negative. 

Case 9. — kirs. E. C. (12938.) The mother was a 37-year-old, white, American 
born, para iv, whose first three children were living and well at the time of this 
pregnancy. Her past and family histories were noncontributory. She had an 
entirely negative prenatal course during this pregnancy. Because of a partial 
placenta previa, and acute hydramnios, the membranes were ruptured at the eighth 
month of gestation. There was breech presentation- and a foot was easih* brought 
down. The child was stillborn and macerated. It weighed 2,730 gm. The mother’s 
postpartum course was uneventful. j 

The placenta weighed 990 gm. 

At autop.sy the body was that of a macerated edematous female fetus, measuring 
46 cm. in length. The body cavities all contained free bloody fluid. The heart weighed 
23 gni. and showed slight hypertrophy. The liver and spleen weighed loS gm. and 
23 gm., respectively. Unfortunately the tissues were too macerated for microscopic 
study. 

On follow-up, in February, 1937, the patient was well. She had had no 
further pregnancies. She refused to submit to a blood test. 

Case 10. — Mrs. E. C. (13267.) The patient was a 37-year-old, white, American 
born, para vii. Her first four children were delivered normally in 1923, 1924, 1927, 
and 1932, respectively, and were living and well at this pregnancy. The fifth baby, 
born in 1932, was stillborn, at another' hospital; The cause of death was unknown. 
Medically, her past and family histories were not essential. The sixth child weighed 
3,960 gm., and was delivered stillborn in 1934, after a prenatal period complicated 
by mild toxemia and hydramnios. 

The placenta weighed 1,350 gm. 

There was no autopsy. Tlie mother’s puerperium was uneventful. 

The seventh child . was born one year later. The prenatal period during this 
pregnancy was uneventful except for a short fetal systolic murmur heard during 
the last weeks of pregnancy. The patient was admitted two weeks from term, 
on Dec. 6, 1935, in labor. She was delivered normalh- of a large edematous male 
infant which lived thirty minutes. It was covered with yellow vernix. 

The placenta weighed 1,275 gm. 

At autopsy, the body was that of a well-developed, white, male infant measuring 
50 cm. in length. There was soft pitting edenia round the neck, of the extremities, 
and of the genitalia. The skin was slightly, icteric, and there were a few ecchymotic 
areas. There was moderate ascites. The heart weighed (estimated) 40 gm. and 
showed hypertrophy and dilatation of all chambers. Both splenomegaly and hepa- 
tomegaly were present, these organs weighing 120 and 190 gm., respectively. There 
were petechiae in the skin, thymus, and renal cortex. Microscopically, there was 
erythropoiesis of the liver, pancreas, kidneys, and adrenals. 
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Tlu< rliilii i-onfitui<<l Id th, ucH utjlif nin<; .Inyji htt.-r, I)ii> iiiotlicr l(?ft tli<! liosjiital 
(ifUii'c, uiul tddl; i)m* Imlty 'vvilli Iht. 'I'Iip jiioliirr hml « iioniinl j>t>st-j»,'irtum 
(otiiM* dxci'pt f(ir ti tliroinlioplili'lVui*/ of tin- left li-o. 

On in Aprif. Jicr. tf;o nnitlffr nrid i-hiM u.-ri' TIhti- Iia.i Lcpii 

no fmllict jirci'niiricif'*, 

I AST. .1, M, A. a tIihyi';ir-oJil, Amcrwnti Iwrii, 

(•arn iii. Upr Ilr.-i Uvo (‘hiMnni wi-ro horn in MtL'ti nm! HtliP. rpspcctivply. Both 
xvord living tnol wall nt tfio timt* of t1ii« jir«>”ii;tnfy, Hof fnmily nnd {i!i<I lii.«torip>: 
\\cr<’ mnu'ont uhiifory. Itiid an rntir/dy itonnnl pri'iiritiil jitfrini] dorinp tiii? 

pri'^riuiiu-y. Tilt' lilmul t»‘-t for ‘^yptnii*; wns iioj^ntivo. Nlic ucnt into lahor ?i>on- 
tmii'f.iuhly on AnjN lf>, IJi'M, imii wns tioiivcrod iioriiinlly of a .'I.oTfl j:m, female in- 
fant. n'lie eliihl appcated xvell Jail hec.-uiio Jlr«f;r^‘^,Mivl•ly more jaiimlieial durinir the 
liref tu'{i ilay>i of liD*. It liioil .“inhienly »tr respiralory failure on tiie third day 
afli'r hirth. L'nfortunately ifie dij-enae v.aa not reiattrair.ed eliaieally and no ade- 
(piate Idood .studies wen^ ilone. The inotherV j) 0 «f jiartum c 4 >ur.<'e wai^ ani'veniful. 

Tlu’ jdaeenta was not .-aved f(tr exaininaiion. 

At atifojisy the hotly was that of a weH-<lev(doped, white female infant, mea.sar- 
in[t .'iii em, from vmlex to hnttoeks. 'I'here was .a ilrejt jjeneralir.ml ietenis of the 
.skin hut no eilema. There wus sHjtht hypertrophy tind dilatation of the heart. 
If wtdfthc'l tl.a trim The tiiher ot'ttans wen' not enlartred. There were petechiae 
in the epientiiium, emloearilinm, ami e.sophaiteal iaaeo>a. Then' was keraicteni-s of 
the hasal ganjtHa of the hrain. Mieroseojth'nlly, there were foci of erythrojtoiesis 
in the liver, .spleen, lymph nodi'.s, and ntln'iiaks. 

On follow-ufi, in I’chrimry. lid!7. llie mother was well. Piie had hitd no further 
prettiiatieie.s'. .Mhe refused to have a blood test for syphili.s. 

Ca.sk -I. — Mr.s. M. (}. (BH ITik'i.) The mother was a .".>-year-ol<l. white, Aincri- 
ean horn, jmra vi, whose first eliihl, horn in .IDt]:], w.'is jaundiced tit birth and died 
on the sixth day. The .si'eoial eliihl, horn in IPllI, was normal excejit for a hirth 
pak«y. Tlie next tliree eliildrea, horn in lii:.’S. and IOHO, respei'tively, were all 

deeply jimndieed at hirth and died shortly theretifler. Slie litid had an entirely 
normal prenatal course durin<; till of her pretrntincic.s. Her past and family hi.storics 
were noneontriliutory. JIuriatr this prepminey she had ti hirfte irregular fibroid at 
tin* right cormm of the uterus. The prentiful course wtis uneventful. TIic blood 
te.st for syphili.s was nogtifive. Slie was given a diet, liigli in micleoproteins, and 
rich in liver. .Site went into labor spontaneon.sly at term, tnid Xov. 2;>, 19M, was 
delivered of ti healthy, norimil appearing child (male), weighing .t.SdO gm. 0''*^ 
hour after birth it was noted fimt there were eeidiymoses on the right forcann. 
The child wn.s immediatoly transfused with 90 e.e. of maternal blood. The next da> 
the eliild xvas jauiulieod. Tlie following day the jaumliec increased and sixty-live 
hours after birth the child suddenly became cyanotic and died. The spinal Iluid '"•a^ 
xanthrocliroinic. 

Unfortunately the ])lacenta was not saved for examination. 

At autopsy the body was that of a woll-dcvelojied male infant, measuring 4/ cm. 
in length. There was advanced icterus of the skin and many small subcutaneous 
hemorrhages. There was no edema and no increase in fluid in the body cavities. 
The heart was not enlarged. The liver weighed ISO gm. The spleen weighed 2S gun 
There was an area of acute infarction of the spleen. There were gross hemorrhages 
into the adrenal cortex, pleura, pituitary, and cpicardinm. There was a slight hyper 
plasia of the bone marrow. Microscopically there wore multiple foci of crj t iro 
poicsis in the liver, spleen, adrenals, and pituitary. The hone marrow showed a 
vanced erythroblastic activity. 

On follow-up, in April, 1937, it was found that the patient had had a hysterec 
tomy in November, 19.32. There had been no intervening pregnancies. A hlooc es 
for syphilis, was not done. 

Case 5.— Mrs. H. J. (0457.) The mother was n SS-year-old, par.a vi. 
liad five children born in 191S, 1922, 1924, and 1928, respectively. The child boi 
in 1922 died at the age of three months of convulsions. All the others were norma . 
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Unfortunately, the placenta was not saved. 

At autopsy, the body was that of a well-developed and well-nourished male 
infant with advanced icterus and periplieral pitting edema. There was no in- 
creased fluid in the body cavities. The heart weighed 36 gm. and showed hyper- 
trophy and dilatation of all chambers. The liver weighed 414 gm. The spleen 
was also enlarged, weighing 63 gm. The kidneys, too, were increased in size, weigh- 
ing 22 gm. each (normal, right 14, left 14 gm.). There was kernicterus of the 
brain. Jtlicroscopically, there was erythropoiesis of the spleen, liver, kidneys, and 
adrenals. Petechiae were present in the epicardium, kidney, adrenal, lungs, and 
bladder. 

The twelfth pregnancy occurred in 1937. She entered the hospital on April 6, 
1937, seven Aveeks from term. She had gained 20 pounds in Aveight and had had 
dyspnea and orthopnea for six Aveeks. The blood pressure AA-as 154/92. She shoAA'ed 
a slight trace of albumin. In spite of all therapy and restricted diet, the patient 
failed to improve. The laborator}' test for syphilis in the blood was negative. She 
went into labor spontaneously on April 12, 1937. During labor she began to bleed 
profusely. A foot Avas immediately brought doAAui and a Spanish Avindlass applied 
to the mother’s abdomen. Tavo transfusions Avere given. I^flien the ceiwix AA'as 
nearly fully dilated a breech extraction Avas done and a stillboim, edematous, female 
infant Avcighing 3,600 gm. AA-as delivered. The mother did Avell during her post- 
partum period except for a day or tAVo of partial anuria immediately folloAving 
delivery. 

The placenta Aveighed 1,300 gm. 

At autopsy, the body Avas that of a AA-ell-developed female, measuring 47 cm. in 
length. There Avas generalized edema, most marked over the head, neck, and body. 
There Avere many petechiae in the skin OA’er the thorax. There was no jaundice. 
The abdomen contained approximately 300 c.c. of broAvnish-yellow clear fluid. The 
heart shOAA-ed hypertrophy and dilatation of all chambers. It Aveighed 30 gm. The 
liA-er and spleen weighed 300 gm. and 88 gm., respectively. The bone marrow Avas 
hyperplastic. On microscopic section there AA-ere foci of erythropoiesis in the liver, 
spleen, kidney, pancreas, adrenals, and submucosa of the intestine. 

Type : Icterus Gravis 

Case 1. — Mrs. S. C. (EH 864.) For case history, see same mother in the preced- 
ing group of cases. 

The placenta was not saved for examination. 

At autopsy, the body was that of a well-developed white female, measuring 54.5 
cm. in length, and weighing 3,300 gm. The skin was moderately icteric. There 
was no edema. There Avas no excess fluid in any of the body cavities. The heart 
Avas normal in size. The liver was not Aveighed, but Avas said to be normal in size. 
The spleen Aveighed 24 gm. There were petechiae in the brain and viscera. Micro- 
scopically the liver, spleen, and kidneys showed many foci of erythropoiesis. 

Case 2. — Mrs. M. O’D. (7302.) The mother Avas a 32-year-old, Avhite, Ameri- 
can born, para iv, Avhose first child was born in 1919. She had had tAvins in 
1920. These three children were living at the time of tliis pregnancy. The third 
pregnancy, terminating in 1922, resulted in an extremely jaundiced infant who 
died at four days of age. The family history Avas noncontributory. She had a 
cholecystectomy in 1930. Her prenatal course during this pregnancy was unevent- 
ful. Her blood test for syphilis was negative. She was delivered normally at 
term after seventeen hours of labor, on Feb. 23, 1931. The child Avas a normal 
female weighing 4,230 gm. It became jaundiced within the first day of life. The 
liver and spleen were enlarged to palpation. The red count was 5.9 million. There 
were 69,000 nucleated cells, 44 per cent of which were red cells. The icteric index 
was 300. The child was given a transfusion of 50 c.c. of citrated blood. Two days 
later the physical findings Avere unchanged. The red count was 5.9 million. The 
next day the red count still remained high and there were no nucleated red cells. 
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i«)j tiiiH! noriiml. Iii .Mpito of n tnin.Mfu-ion of .'iO im;. tlie filiild to do 

poorly. Thf' mi.-loiitod rod ccIIh ro^o t,i SO per omt of flio niiol(;:ttod coIIh. .Tniindico 
uppo.'in'd oil the sftv.md duy ;md llu* i-h'dd died jitiorlly flu'rouftor, TIh; mother had 
an unin-ontful (■ouvah\«i;cnt;i'. 

Autopsy ponniasion wan not ohtniinol, 

'I lit* phirontii woifjhi-'d TiTO iiai.* If wuh of jiornial color and consistency, but 
the mi'inItraiu'S woie aluinoil yellow. On “Cftiou, the villi were slij^htlv lur^jer than 
iiornial. The .syncytium was slightly immufure. The .stroma showed slight hyper- 
plasia ami edema. The vessels contained many mielealed red cells, 

'I'he mother developed mild ilinhetes during the next pregnancy in 1935. How- 
ever, umler ude<ninte lhera[ty she was delivered of a perfee.tly normal male infant. 

On follow-up in May, llt.37, there had been no furtla'r pregnancies. The Wood 
test for .syjihilis was negativi’. 

Cahi; S. — Mr.s, M. O’l’. (10 J7S.) 'I’he moflier was a .'59-yerir-ohl, white, American 
horn, para vi. She had five jirovious normal children, horn in 1917, 1921, 1922, 
3921, and 192.5, respectively. Iter family history was aoneoutrilmtory. Her father 
died of heart disease. .She had had diphtlumia at three years of age. Her jironatal 
course during tliis pregnancy was normal. Slie was delivered, at term, on April 8, 
39;!;'., of a -t.iloO gm. mule infant. The child heeamc slightly jaundiced within four- 
teen hour.=<. The jaundice did not increase, hut on April IS, the cliihl hecame list- 
less and pale and for the tir.st time the sj>Ioen heeamo palpable. Blood studies 
siiowed hemoglobin .50 per cent, red blood cells 2.5 million, nucleated red cells 10 per 
cent of the nucleated cells, 'i'iie child wa.s given a transfusion of .50 c.c. of citrated 
Idood. 'fho red count rose to .'!.07 million, and the child was discharged well on 
April 21, 39.'!;!. The mother's post-parlum course was uneventful. 

The placenta was not saved for examination. 

On follow-up in April, 19;!7, the mother and cldld were living and well. She had 
a normal ehihl horn in 19;!.5 and following this there were no otlicr pregnancies. The 
blood le.st for s-'yidiirus was negative. 

Cask 9, — Alas. C. .S. (110-19.) The mother was a 27-year-ohl, white, American 

horn, jiara ii. The first c.hihl was delivered by high forcep.s in 1931. It was living 
and well at the time of this jircgnancy. TJic mother’s past and family histories 
wore noncontributory. Her antenatal course during this pregnancy was uneventfuj. 
Her blood lest for syphilis was negative. She was delivered at term on Aug. l"i 
1933, of a .3,880 gm. male infant. 'I'lic child appeared normal and cried lustily. 
ITowovor, it was covered witli a golden yellow vcrni.v. About eight hours after birth 
the child developed a deep jaundice and pallor. The liver and spleen were greatly 
enlarged. Blood studies showed only 3.82 million rod cells, 7,800 nucleated cells, 33 
per cent of which were red colls. X-ray on the third day shou’cd considerable 
cardiac enlargement. The child received a total of IS transfusions at one- to foui- 
day intervals. The nucleated red cells dropped to 11 per cent of the nucleated blood 
cells adtliin ten days and remained at that level. After five rveehs he u'as trans- 
ferred to the Children’s Hospital, At the time of transfer the red count was onlj 
2 million. He rvas discharged from there ten weeks after birth with the anemia 
little alleviated. The mother’s post-partum course was uneventful. 

The placenta weighed 090 gm. 

Oil follow-up ill January, 1937, the mother and both cliildreii were ivell. The . 
mother iuid had a tiveiity weeks’ miscarriage and no other pregnancies. The bloo 
test for syphilis was still negative. 

Case 10.— Mrs. A. MacD. (15339.) Tlie mother was a 37-ye.ar-old, white, Ameri- 
can born, para iv, rvitli two living children born in 1927 and 1930, respecthej- 
All her deliveries were by cesarean section, the reasons for which were obscure. 

Ill 1933 she had another section, at which time the child was stillborn. The f 
history was negative. The patient had an appendectomy in 1922. Otherwise ler 

*The placentas in this group show similar pathologic clianges and so only the 
weights w'ill be given. 
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The mother’s jrast and family histories were noncontributory. Her prenatal course 
during the pregnancy was entirely normal. The blood test for syphilis was negative. 
She entered the liospital two weeks overdue on Jan. 1, 1932, and was delivered 
normally on the same day of a female child. It was covered with golden yellow 
vernix. The child never breathed well. It was deeply cyanosed and during the first 
day both the liver and spleen were felt to be enlarged. The child appeared slightly 
better the next day, but it was slightly jaundiced. The jaundice deepened on the 
third day and the temperature rose to 102.6° F. The blood studies showed hemo- 
globin 96 per cent, red blood cells 3.94 million, white blood cells 34,153. There were 
117,500 nucleated red cells and of these 68 per cent were normoblasts, 28 per cent 
erythroblasts, and 40 per cent myeloblasts. The bleeding time was fifteen minutes. 
The coagulation time was two to three minutes. A small transfusion was given. 
In spite of this, the course was progressively downhill. Another transfusion of 40 
c.c. was given on the fourth day. Death occurred shortly after this. The mother’s 
post-partum course was uneventful. 

The placenta was not saved for examination. 

At autopsy the body was that of a well-developed, well-nourished, white female, 
measuring 44.5 cm. in height. The skin and viscera were deeply jaundiced. There 
was no edema. The heart was slightly enlarged, weighing 23 gm. There was an 
early terminal bilateral bronchopneumonia with fibrinous pleurisy. The liver and 
spleen weighed 220 gm. and 25 gm., respectively. Grossly the bone marrow was 
hyperplastic. There were petechiae in the pleura, thymus, epicardium, pituitary, 
brain, kidneys, endometrium, and adrenals. Microscopic examination showed foci 
of erythropoiesis in the liver, spleen, adrenals, pancreas, and pituitary. The liver 
showed bile stasis. The bone marrow showed advanced hematopoietic activity with 
foci of erythroblasts and normoblasts. 

On follow-up visit in February, 1937, the mother was living and well. She had 
had no further pregnancies. She refused to have a blood test for syphilis. 

Case 6. — Mrs. F. P. (9602.) The mother was a 2S-year-old, white, American 
born, para vi. Her first four children, born in 1911, 1913, 1919, and 1923, were 
living and well at the time of this pregnancy. In 1930 she had an eight-month 
stillborn child. Between 1923 and 1930 she had married for a second time. Her 
family and past histories were negative. She had a normal prenatal course during 
this pregnancy. The blood test for syphilis was negative. She was delivered, 
normally of a 4,230 gm. male infant on Dec. 7, 1932. The child appeared normal 
but became deeply jaundiced on the day after birth. Both the liver and spleen 
were enlarged. Blood studies showed 1.9 million red cells, 38,900 nucleated cells, 
of which 55 per cent were red cells. The patient was transfused immediately and 
during the next two weeks received 9 transfusions. The red count never rose above 
2 million until the last transfusion. The nucleated red cells fell to 10 per cent dur- 
ing the first week. During this time, however, the jaundice deepened and reached 
an icteric index of 400. At the end of two weeks, nucleated red cells disappeared. 
The jaundice became less and the red count improved. The child was discharged 
six weeks after birth. The mother’s post-partum course was normal. 

The placenta was not saved for examination. 

On follow-up in May, 1937, the mother and child were well. There had been no 
further pregnancies. The blood test for syphilis was refused. 

Case 7. — ^Mrs. S. L. (EH 2673.) The mother was a white, 3S-year-old, Ameri- 
can born, para ii. Her first child was normal. Her family and past histories were 
noncontributory. Her prenatal course during this pregnancy was entirely normal. 
The laboratory test for sypliilis was not done. She was delivered normally of a 
3,360 gm. male infant on Dec. 10, 1932. The child was covered with yellow vemix 
and quite cyanotic at birth. It never breathed well. Petechiae developed over the 
scalp. The liver and spleen were enlarged to palpation. Examination of the blood 
showed 4.1 million red cells, 14,000 nucleated cells, 64 per cent of which were red 
cells. The hemoglobin was 105 per cent. Clotting time was thirty minutes. Bleed- 
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.'Ij.'idii Jim. Tli<> rltiUl npin'iiri'il jjorniui, bin dcvflnjH;,! jaiiiulii'C iJiiriiig the 
jiiTond (lay. Tlio liver and siilecii were palj.ahle at thia time ami Mood stmlicH 
Hlioweii llSt million red eells, S.'iOp uneleated eells, witli ">0 per emit of tlie«e beinj; 
red eellH. Tlie eliild wae immediately IrniiMfiised. The next day the nucleated red 
Mood <’ell.M drojijied to .'lo [ler ront i>f llie riueleatefl eidle. Hix days later the red 
ei'll count waa 13.;" million. The child was af'uin transfused and the red count rose 
to 2.5 million and remained there until dischar;;e twenty days after birth. The 
mother's eonvaleHcence was uneventful. 

The jdaeenta weijthed ('.50 t’ln. 

On f(dIow-up in March. her children were all living; ami well. The mother 

had liatl no furtlu'r pre; 4 nnneics and the blood le.st for syphilis wa.s still negative. 

(h\Kt; — Mrs. G. 1’. (ItiS'JT.) The mother was a 2.''-year-old, American bora, 
white, para iii who.se llrst child, born in If.^.g, was living and well at the time of 
this jiregnancy. The second child, born in one month prematurely, wa.s said 

by the father to have tiled of Jaundice at three weeks of age. The mother’s family 
and past histories were noncontributory. Jler prenatal cour.se was perfectly un- 
eventful t'xeept for a slight elevation in blood pre.s.sure ami slight albuminuria. Her 
blood test for .sypliili.s wa.s ni'gatire. .She was dtdivi'red normally, at term, on 
May I'.t, Itt.'lo, of a .‘1,210 gm. female infant. 'I'he child hecame jaumlicet! shortly 
after birth. The liver :ind s|deen were both palpable and moderately enlarged. 
Blood studies showed 2.21 million red cells nml (;;!,0()0 miclealed cells, (it jier cent 
of which wore red etdls. The child was given an immediate transfusion with 05 
o.e. of e.itraled hinod. The next day tlu* red emmt was .'..-I million. There were 
S2,000 iinelentod colls, o.S per cent of which were red eell.s. Tlicre was rapid im- 
provement nml the patient was discharged well on tht> fourteenth ilay. The mother's 
postjmrlnm course was uneventful. 

The plaeonta weighed -1(10 gm. 

On follow-up in April, Bt.‘57, the mother and child wore well. There had hfici' 
no further pregnancies. 'The blood test for syjihilis was still negative. 

Cast. 1-1. — Mrs. J. 1?. (5n.‘i.) The mother was a -llvyear-old, Irish born, par.a v. 

Her children were born in IPIS, 1021, and 1050, rcsj)ectively. They were normal. 
The fourth child, horn in 3051, died of an intracranial hemorrhage. Her family 
history wa.s noncontribntory. .Slie had been a known diabetic, for two years pre- 
ceding this pregnancy. Her blood test for syphilis was negative. However, subse- 
quent exuminntion showed tlic husband to have a jwsitive blood test for .syphilis. 
She gave birth to a Jaundiced 5,150 gm. female infant on Aug. 3, 1035. The 
cliild’s face was covered with petochiae. The spleen and liver were both enlarged. 
The blood studies showed 4.3 million re.d cells, 55,000 nucleated cells, SO per cent 
of which were red cells. She was given a transfusion of 45 c.c. of citrated blood. 
The next day the child showed typical signs of intracranial hcmorrliage. Four 
days later .she became severely Jaundiced. The red count dropped to 3.2 million. The 
nucleated cells numbered only 9,000 and the red cells included only 14 per cent. 
The liver and spleen were noticeably increased in size. Because of a severe anemia 
she rv.as tr.ansfused on the eleventh day and parental fluids wore given at inteia.als. 
She was transfused again on the tliirtccnth, fifteenth, seventeenth, twenty-fift i, 
and thirty-fourth days. After tin’s the blood tended to remain around 3.5 million. 
The Jaundice had disappeared with the onset of the anemia on about the thirteen i 
day. The child’s blood test for syphilis was negative. The child was discharge 
on the fifty-third day. The mother’s iiost-partuni course was uneventful, except for 
a few insulin reactions. 

The placenta was not saved for examination. 

On follow-up in April, 1937, the patient had had no further pregnancies. The 
condition of both mother and b.-iby w.as good. 

Case 15. — Mrs. A. F. (SS44.) The mother was a 23-year-old, Avhite, American 
born, para iii. Her first child, born in 1932, was living and well at the time of this 
pregnancy. Her second pregnancy resulted in a stillborn infant. Her fami } 
history was negative. She had had whooping cough, and a tonsillectomy anc 
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past history -vvas not unusual. Her prenatal course during this pregnancy was not 
remarkable, except for the fact that she showed a slight trace of albumin just be- 
fore entering the hospital. The blood test for syphilis was negative. A repeated 
classical cesarean section was done three weeks before term, on Dec. 22, 1934. At 
this time the mother was sterilized by the Irving technique. The child weighed 3,315 
gm. and was to all appearances normal. However, it became jaundiced three hours 
after birth. The liver and spleen were clinically enlarged, and blood studies showed 
the hemoglobin to be 100 per cent, red blood cells 4.8 million, nucleated cells 62,000, 
with SO to 85 per cent of these red blood cells. Most of the nucleated red cells 
were erythroblasts. A transfusion of 45 c.c. was immediately given. The following 
day the jaundice increased rapidly and the red count dropped to 2.8 million. Tlie 
child developed a severe epistaxis, on the third day, and this could not be stopped. 
In spite of another transfusion, death occurred tliirty hours after birth. The 
mother’s convalescence was uneventful. 

At autopsy the body was that of a well-developed, white, male infant, measuring 
50 cm. in length. The skin and scleras were diffusely icteric, having a peculiar 
orange-yellow color. The peritoneal cavity contained a small amount of dark fluid. 
There was no increase of fluid in anj’^ of the other body cavities. The heart weighed 
26 gm. and showed slight hypertrophy and dilatation of all chambers. The liver 
and spleen weighed 174 gm. and 44 gm., respectively. Grossly, the brain showed 
kernicterus of the basal nuclei. There were petechiae in the lungs, spleen, peri- 
cardium, bladder, and pleura. The bone marrow was not hyperplastic. Micro- 
scopically there were multiple foci of erythropoiesis in the liver, spleen, kidney, 
and pancreas. There was slight hyperplasia of the bone marrow with islands of 
erjflhroblasts. 

The placenta was not saved for examination. 

On follow-up examination in March, 1937, the mother was well. There had been 
no further pregnancies. The blood test for syphilis was not done. 

Case 11. — ^Mrs. H. H. (13929.) The mother was a 32-year-old, white, American 
born, para iii. Her first two children were normal in every respect. Her family 
and past histories were noncontributory. Her prenatal course during this preg- 
nancy was normal. The blood test for syphilis was negative. She was delivered 
normally, at term, on March 14, 1937, of a 3,090 gm. jaundiced male infant. Both 
the liver and spleen were slightly enlarged. Blood studies showed 6 million red 
cells, 48,000 nucleated cells of which 26 per cent were red cells. The following 
day the red count fell to 5.1 million and the nucleated cells were 36,700. Ninety- 
seven per cent of these were red cells. The child was given transfusions on the 
second, third, and fifth days. The red count remained at 4 million until the eighth 
day when it fell to 1.5 million. The child was again transfused on the eighth and 
tenth days. The red count then remained above 4 million. The nucleated red cells 
disappeared from the blood stream on the fifteenth day. The jaundice gradually 
disappeared during the third week. The child was discharged five 'weeks after birth. 
However, it never developed normally and has had to remain in an institution. The 
mother’s convalescence was normal. 

The placenta was normal gi'ossly. It was not saved for microscopic examination. 

Wlien seen in April, 1937, the mother was again pregnant. The blood test for 
syifiiilis was still negative. 

Case 12. — Mrs. D. B. (16449.) The mother was a white, 39-year-old, American 
born, para v. Her children, born in 1924, 1926, 1929, and 1931, were all living and 
well at the time of this pregnancy. The mother’s family history was noncontribu- 
tory. She had had her tonsils and adenoids removed in childhood. She stated that 
she had had an embolism following the birth of her fourth child. She had a very 
slight degree of hypertension during the last part of this prenatal period. Her 
blood test was negative for syphilis and otherwise her course during this pregnancy 
was normal. She was delivered normally at term, on April 5, 1935, of a male infant 
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living jiiid \v<-ll at tlip tiiao of lliis {in.'«nimey. Tlio thin! diild, horn in 10.'!2, diea 
of “jamulico" at four davH of UKO. Tlio family ami pa-st !li,^tori(?.<? were non- 
contrilnifory. Pirn !ia<l a normal |irpimfal oonrfjp flurinj; this propaamry. The blood 
te.«l for .•jypliili.'^ wa.s m><;afiv«*. Sim wa.M dflivered, at term, on Sept, ir, dO.IU, of a 
o,ri(in jjia. male infant. The eliilil became jatindiced «oon after birth. TJie jauadice 
deepeneil, lait it wa^ not until the cliibl became very pule and apathetic on tlie 
eiuhtli day, that any alarm was felt. Blood .studies then showed l.SO million rod 
cell.s. There were only two nucleated red cell.« per JOO nucleated c,ell.«. The child 
was niven a To e.c. transfusion. The red cells promj)tly rose to l.DS million. Two 
riay.s biter tlu' red count had a^'ain fallen to 2.11 million and the aucleateil red 
cell.s made uji 10 jier cent of the nucleated cells, Anotlier transfu.sioii was f^iven 
ami the red count rose to over d million wliere it remained in sjtite of a mild 
omplialitis occurrinji ilurin^ tlie third week. The cliild was di.«charged jive weeks 
after birtli. Tim mother ’.s jiost-partnm coiir.^e was normal. The placeata wa.s not 
saved. 

On follow-np in April, ]0.'I7, flie motimr ami baby were livinff and well. There 
Imvo been no further jirej^tmucies. 'J’iie blond test for .syphili.s iva.s negative. 

Hb — Mrs. E. X. (i5 i:!.’i.) Tiie mother wa.s a 27-year-old, Italian, para iv. 
Her lir.st child, born in KKH, had ;i normal delivery and wjls living and well at 
the time of this jiregnaney. Her past and family histories wore noncontributory. 
She linil a functional sy.stolic murmur during the second jircgnancy. Otherwi.se licr 
antenatal course was entirely normal. Her blood tost for sypliilis at this time and 
on her first vi.sit was negative. 

Slio wa.s delivered normally at term on Dec. 30, 3031, by low forcep.s. Tlie 
cliild was a male and weighed 3,000 gm. The infant wa.s covered witli golden 
yellow vcrni.v. It developed a deep jaundice during the first day of life. The 
heart was not enlarged but the liver and spleen were easily palpable. Blood studies 
showed 3,1 million red blood eelbs, So per cent hemoglobin, and 40,000 nucleated 
colls. There were 17,5 jior cent of the red cells reticulated and 21.0 were nucleated. 
The bleeding and clotting time was normal. The patient was given a (30 c.c. 
transfusion. During the stay in the hospital it received jive additional trans- 
fusions, mid some intramuscular liver. The jauiulice deepened and on December 
20, it reached an icteric index of 325. TIic red count was 4,12 million eiglit days 
after birth. Prom this point on tlicrc was a fall on two occasions to 2.47 and 
2.01 million, rcspcctivelj'. These periods of severe anemia were counteracted with 
transfusions. Tlie nucleated red colls disappeared from tlic blood stream on the 
seventh day. The child was discharged on Pcb. 1, 1032, with a slight persistent 
anemia. Tlie icteric index had fallen to 75 at the time of discharge. Tlie mother 
had a slightly febrile puerperium. 

The placenta weighed 810 gm. 

On Oct. 17, 1935, the patient was delivered normally, at another hospital, at term, 
of a normal appearing female child. The mother’s prenatal course, according to 
her, w’as perfectly normal. The child became jaundiced during the first few hours 
of life. In spite of the mother’s statement to the attending physician regarding 
a history of er 3 -throblastosis, the child received no treatment. It died suddenly 
on the eighth day. The mother’s postpartum course was uneventful. 

On March 12, 1937, after a perfectlj' normal prenatal course, the motlier was 
delivered normally of a 3,570 gm. male infant. Smear of the cord blood showed 
17 per cent nucleated red blood cells. The baby became jaundiced after six hours. 
Blood studies at this time showed 5.4 million red cells, hemoglobin 100 per cen , 
nucleated cells 20,000, of wdiich 2 per cent were red cells. The bleeding an 
clotting times were normal. The red cells had a sligJitly increased resistance to 
hypotonic saline. At the end of twenty-four hours, the spleen and liver were 
definitely enlarged. The jaundice deepened rapidly, and the skin became oliv^e 
in color. The patient was given a 50 c.c. transfusion on March 13, 1937. Tie 
next day there were no nucleated red blood cells. The jaundice disappeared on 
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adenoidectomy in childhood. Her prenatal course during this pregnancy was normal. 
Her blood test for sj-philis was negative. She was delivered by low forceps, at 
term, on December 5, 1935. The child, a male, weighed 3,750 gm. and ■was jaundiced 
at birth. On physical examination, the liver and spleen were enlarged and blood 
studies showed 2.8 million red cells and 31,000 nucleated cells of -which 70 per cent 
were red cells. The child was immediately given a transfusion of SO c.c. of 
citrated blood. The red count rose to 3.8 million. He was transfused again on 
the third, seventli, eleventh, thirteenth, and forty-third hospital days. On discharge, 
the red count was 3.8 million and none of the red cells were nucleated. The 
mother’s post-partum course was normal. The placenta weighed 735 gm. 

On follow-up in February, 1937, the child and mother were well. She had had 
no further pregnancies and her blood test for syphilis was still negative. 

Case 16. — ^IMrs. G. B. (19067.) The patient was a 21-year-old, white, American 
born, para ii. She had one previous child, born in 1933, who was living and well 
at the time of this pregnancy. Her family historj' -was noncontributory. She 
had had purpura hemorrhagica during childhood. In 1922 she had a tonsillectomy 
and adenoidectomy. In other respects her past history was not essential. Her 
antenatal course during this pregnancy was entirely normal. Her blood test for 
syphilis was negative. She was delivered at term on Jan. 31, 1936, in the out- 
patient .department. Tlie child, a male, weighed 3,720 gm., and was apparently 
in good health. It developed jaundice during the first twelve hours. This became 
progressively worse during the next five days. A smear was reported negative for 
erythroblasts by the externe. The child died suddenly on the sixth day. The 
mother’s post-partum course was uneventful. 

The placenta was not saved for examination. 

At autopsy, the body was that of a wcll-developed male infant, measuring 50 cm. 
in length. There was a deep icterus of the skin and viscera. Tliere was no edema 
and no increase of fluid in the body cavities. The lieart weighed 21 gm. Tlic liver 
and spleen weighed 134 gm. and 30 gm., respect ivelj’. Tlierc was kernicterus of the 
basal nuclei of the brain. On microscopic examination there were many foci of 
erythropoiesis in the liver, spleen, and pancreas. The vertebral bone marrow 
showed advanced erythroblastic activity. 

The follow-up examination in March, 1937, showed the mother to be pregnant 
again. The blood test for syphilis was still negative. 

Case 17. — ^ISIrs. N. J. (19742.) The mother was a 30-year-old, white, Irish 
born, para iv. Her three previous children were bom in 1932, 1933, and 1934, re- 
spectively. The first two were normal. The third was born jaundiced and did 
poorly during its early life. Tliey were all living and well at the present pregnancy. 
Her family history was noncontributory. She had a vaginal repair and appendec- 
tomy in 1936. Her prenatal course during this pregnancy was uneventful. Her 
blood test for syphilis was negative. She was delivered normally, at term, on 
July 1, 1936, of a 2,865 gm. male infant. TIic child was in good condition but 
pale in color and slightly jaundiced. The liver and spleen were not felt. Blood 
studies showed the hemoglobin to be 64 per cent, red blood cells 2.4 million, 
nucleated cells 35,600, of these 26 per cent were red cells. The child was imme- 
diately transfused with 50 c.c. of the mother’s blood. Tlie next day the liver and 
spleen were palpable but the red cell count had risen to over 5 million. Tlirec 
days later the jaundice had disappeared. The liver and spleen were not palpable 
and the nucleated red cell count had dropped to 10 per cent of the nucleated cells. A 
week later the red count dropped to 3.07 million and the child received a 45 c.c. trans- 
fusion. It was discharged two days later. The mother’s puerperiurn was uneventful. 

The placenta was not saved for examination. 

On follow-up in April, 1937, the mother and baby were well. She had had a 
ten-weeks miscarriage in Atarch, 3937. The blood te.^t for sypliilis w:is still negative. 

Case IS. — IMrs. D. C. (69750.) The mother was a 2S-year-old, American Imrn, 
white, para iv. Her first two children, born in 3926 and 3933, respectively, were 
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Tlie Jicarl, liver, and spleen were enlarged and cxtnunednilar.v erytliro- 
])()iesi.s was Jound in the livin’ and sj)leeii Avithoiil exeej)tion and fre- 
quently in other organs. 

Then? are .11 leniiiles in v’hii'li the disease was pres(?nl tir.st in the 
hydrops variety. Tin? average jnatennil age is Ill.G years and the aver- 
age jiarily is 5.2. This eonfii’nis the opinion that erythroblastosis is a 
dise.'ise of the middle or late ehild-luraring jirriocl jind oeenns only with 
the greatest infreqneney in primiparas. This disease oeenrred in con- 
.see,nfive .siblings in 2 of the 11 families listed, and showed, in the re- 
mainder, a definite tcnden(?y to i)e the final episode in the child-bearing 
histories of these mothers. Before the occurrence of erythrobla.sto.sis in 
these families there were dl norinal infants and 0 .stillbirths. Following 
the birth of the eryt hroblastoti«? infant there were three normal chil- 
dren. three sfillbirth.s, three infanl.s with congenital hydrops and none 
with icterus gravis. In this group, therefore, the chance of having a 
second infant .snfi'ering from congenital bydro])s is 50 per cent. 


ni.sci-’.ssiox: ictkuu.s ghavi.s 


There were? 20 infanl.s with icterus gravis born to 3.9 mothers during 
the i)criod under consideration. The incidence is thus ajiproximatcly 
one in 1,500 deliveries. The infants in this group were normal in weight 
and showed a])proximately equal sox distribution. Only a few of the 
placentas were saved for examination, but these showed a normal gross 
appearance and wore of normal weight. It was only on microscopic 
examination ihat, changes consistent with the diagnosis of erythro- 
blastosis could be made out. Tite ])rc.scnce of yellow vernix was again 
of no diagnostic importance. However, anemia was present to some 
degree in SO per cent of tlie infanl.s. In most instances the anemia ap- 
peared late, after the dlsappearaTiee of the .'jaundice and the circulating 
nucleated red cells. It is this fact and the failure to find any cases 
which satisfy the original criteria for the diagnosis of congenital anemia 
which lead, inevitably, to the conclusion tliat the so-called congenital 
anemia of erythroblastosis is not an entity but a sequel to icterus- gravis. 
That the .jaundice and increase in circulating nucleated red cells may 
be a very transient condition is avcU demonstrated in some of these 
infants. The infant mortality in this group was 53.8 per cent. It is 
evident that those infants who died were either not transfused or the 


transfusions were inadequate and were given too late. The entire group 
showed enlai’gement of the liver and spleen and occasionally the heart. 
This was also evident in the 6 post mortem examinations. Extramedul- 
lary efythropdiesis was jiresent as in the previous group but to a less 
marked degi’ee. The average age of the mothers is 30.1 years and the 
average parity 3.4. There Avas one primipara in this group. There 
■^ygi-e-44 normal infants and 6 stillbirths prior to the birth of the 
icteric infant. Following this there Avere 3 normal infants, 3 still- 


births, 1 child AAuth congenital hydrops, and 12 Avith icterus graAns. 
The disease shOAved a familiar incidence in seven of tlie tAventy 



HELLJIAN-HEETIG : ERYTHROBLASTOSIS 


151 


March 17, 1937, and ^Yith this there 'was a progressive fall in the red count. When 
this reached 2.3 million, a 60 c.c. transfusion was given. The next day the red 
count was 2.1S million and a transfusion of 120 c.c. of blood was given. Following 
this transfusion there was a progressive rise in the red count to 4.75 million. The 
red count then fluctuated between 4.70 million and 4.03 million at discharge. The 
mother’s postpartum course was vmeventful. 

The placenta, weighed 540 gm. 

The patient and child were living six weeks following discharge. The child was 
still quite anemic and was receiving treatment at the Boston City Hospital. The 
blood test for syphilis was not taken. 

DISCUSSION : CONGENITAL HYDROPS 

At first glance it would seem futile to derive statistical data from 
such a small series of cases. However, inasmuch as no similar series 
appears in the literature, it was felt that any data so derived would at 
least serve the purpose of indicating a trend. 

Since 1930 there were 15 infants suffering from congenital hydrops 
born to 13 mothers in the Boston Lying-in Hospital. During the same 
period there were 30,299 deliveries. The incidence of congenital hy- 
drops in this series is, therefore, approximately one in every 2,000 de- 
liveries. Little pertinent information can be gained either on ques- 
tioning the mothers or on examination of the records regarding the 
prenatal period. Toxemia in some degree occurred in 30 per cent of 
the cases or an increase of five times the incidence in the clinic. While 
this is of interest and has been noted by many of the German authors, 
it is felt that toxemia is rather an indication of a disturbed maternal 
metabolism and not an etiologic factor. Contrary to the prevailing 
opinion that the hydrops infants are heavier than normal, these infants 
average 6.6 gm. under the normal average given by (Biggs'). There 
is some error in this average due to failure to correct for prematurity 
in a few of the cases. This correction, however, is insignificant. The 
placentas average 1183.5 grams in weight and give a fetal placental 
ratio of 3 to 1 instead of the normal of 6 to 1. All the placentas present 
a typical pathologic picture. Sex played no factor in the series. Yellow 
vernix first described by DeLange and Ai’tzenius® and later emphasized 
by Clifford and Hertig^ as a diagnostic aid occurred only three times. 
It is seen so often in infants exhibiting fetal distress during the second 
stage of labor that it can be considered of negligible diagnostic impor- 
tance. Icterus occurred in 30 per cent of the eases. ' This is one of the 
factors that helps to emphasize the close relationship between congenital 
hydrops and icterus gravis. The infant mortality in congenital hydrops 
is 100 per cent. The infants are either stillborn or live only a few 
minutes though one infant survived forty-eight hours. Autopsies were 
performed on all but two of the infants. Because of inadequate history 
and lack of post mortem examination, E. C. 13,627 (first er^dhroblastotic 
infant) did not conform to the eifiteria for diagnosis. However, the 
gross and microscopic picture of the placenta and the appearance of the 
disease in the subsequent child leaves little doubt as to the validity 
of the diagnosis. The autopsy findings were consistent throughout. All 
but one infant showed an increase in the fluids of the body cavities. 




F AUi, I']. CJt:t.max, Nfav York, N. Y. 

(From Ihr Otnii i nlofiiral S, rvict of Dr. Jnmrs I'. Firei at Ihc Cittj Ilospilnl } 

pOK 1 l.>NA 1 , jm.Ht-parliil jios'f-uhoriul Ranproiio of tlio extremities, with 

J- its very serioiif. ])rofrno.«is, is nti extremely infrequent complication. In UKIS, 
McI^Jill' eollf’ct(‘(i !*!) eases from the liferutiire. To this sories he added a ca.so of 
liis own, ganttrent! following a eesurean section. He reviewed the entire group, find- 
ing /2 ense.H of jjost'pnrtal gangrene of the lower extremities, 12 cases of post- 
aliortal gangrene of the lower extrernities, 11 rases of posl-psirtal gangrene of the 
upjier extremities, 1 case rif jfOst -abort. 'il gangrene of the npj)er extroinitics. and 4 
instances in which gangreiK! Occurred during pregntmey, Ilnque.stionnbly, several of 
the cases included in the series are of doubtful authenticity, since it includes women 
who developed gtmgrene more than one month after labor, jmtients who had received 
ergot or one oi its derivatives, and likewise, womeji in wlioin other basic rnalndics 
such as Ttaynaud'.s disease nr toxemic stjites, such tis cclamp.siti, existed. 

.Subsequent to McNally’.s report, Cufehin’s case is the only one published in 
English. In lO.'il he rei)nrted a multiparn who had received -1 drains of ergot 
over a period of two days because of continuous and severe bleeding. Diy gangrene 
of both legs was definitely apparent by the twelfth day, at which time she died of 
pneumonia. In this ease too, the significance of the ergot ingested must be evaluated. 

The following case is of particular interest because of the minimal indications 
of infection preceding the onset of the gangrene, .and because no other factors such 
a.s ergotism, excessive licmorrlmge, or coincidental di.soa.scs need be considered. 

L. M., a twonly-yonr-old wliitc woman, married sixteen months, gravida i and 
para i, was admitted to City Ho.spital on .Ian. 2, 1935, with the liistory of having 
been delivered at home with forceps on Dec. 17, 1931. .Subsequent to delivery, there 
occurred a profuse, foul vaginal discharge. Tliorc were neither chills nor fever. 
She remained in bed after her delivery until she songlit admission to the hospital 
because of pain and tenderness in her left leg. 

Examination showed her general condition to be excellent. Slie was moderately 
obese. Tenderness and spasm were elicited in both lower abdominal quadrants. 
The uterus could be palpated 3 cm. above the symphysis. Exquisite tenderness of 
the left calf with glistening tenseness of the skin was noted. There was no evidence 
of venous pathologj'. The left foot was normal. 

Two da 3 '.s after admission, the tenderness and swelling of the left calf had in- 
creased markedly and saphenous vein tenderness was evident. At this time, her tem- 
perature was 101° F. Ey .January 5, the patient .appeared quite ill, and had severe 
pain in both lower extremities. There was marked edema of both thighs, legs, and 
feet. Both feet were cool and livid. At this time, her temperature had dropped to 
normal levels. 

On January 7, bleb formation was noted on tlie left leg, suggesting a burn. One 
week later, a large bleb on her right foot was aspirated, yielding 20 c.c. of stran- 
colored fluid which cultured negatively. On January 17, dry gangrene of the distal 
parts of the soles of the feet and the toes was definite. Both lower extremities 
were tensely swollen, although there was no pitting edema at any time. The tender- 
ness gradually grew less. On this same date, the picture was complicated by in- 
farction of the right lung base. Bespiratorj- symptoms and elevated temperature 
were evident until January 29. On January 30, superficial gangrene of the left 
ankle was noted. At this time morphine gave very little relief of pain. 

Disproportion between the temperature (98.4° F.) and the pulse (130) was first 
noted on February 13. At about this time, the lines of demarcation were gradual!} 
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families eoiisidered. The chance of a subsequent infant suffering from 
erytliroblastosis in this group is 80.3 per cent. 

Because of the familial characteristic of the disease one family in 
each group was carefully investigated for 4 generations. There is no 
evidence that the disease has any congenital characteristics. 

The similarity of the placentas of infants suffering from congenital 
hydrops to those described as occurring in infants with congenital 
syphilis led to a careful investigation of this aspect. The blood tests 
of all the mothers were negative either at the time of delivery, or at the 
follow up visit, during this investigation, or both. One mother, A. G., 
had a positive blood test at follow up visit but she showed no evidence 
of syphilis at the time of the birth of her child. At post mortem exam- 
ination of the infants in the hydrops group the livers were stained 
according to the Levaditi method but no spirochetes 'svere found. 

CONCLUSIONS 

1. Fifteen infants suffering from congenital hydrops and twenty 
suffering from icterus gravis are presented. 

2. This represents an incidence of 1 in 2,000 deliveries in the first 
group and 1 in 1,500 deliveries in the second. 

3. The infant mortality is 100 per cent in the first group and 50.3 
per cent in the second. 

4. The importance of the early diagnosis of icterus gravis and of 
early and adequate transfusion is emphasized. 

5. Early diagnosis can only be accomplished with accuracy by careful 
placental studies and examination of the cord and infant blood in all 
suspected cases. 

6. The incidence of recurrence of the disease in subsequent infants 
in the same family is 50 per cent in the first group and 80.3 per cent 
in the second. 
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Schleyer describes the value of rectoscopie examination in differentiation of 
inflammatory and noninflammatory genital tumors. He found that, if rectoseopy 
reveals proctosigmoiditis or sigmoiditis, the tumor of the genital adnexa generally 
is inflammatory, whereas normal mucosa in the sigmoid indicates a noninflammatorj- 
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TBUE KNOT OF iniBILTCAI. COKD CAUSING; FETAL DEATH 

BEFOHE LABOR 


lIi.-cH B. !McN.\r.i.Y, 1^1,13,, BAi/mroui:, I^In. 

(From the Depart mimt of Ohslrlries, Hehnol of Malirinr, University of hfaryland) 

S, jr., a 2P-ycar-ol(1, [lara was ndriiittncl (o (Iio tTiiivcrsity Hospital at 

term and in labor. Hor family liistory incliidod llic history of ono sibling stillborn, 
and flic patient herself was born with a congenital absence of the left arm below the 
elbow joint. 

Her prenatal eourse also had been characterized by a slight elevation of blood 
pressure which, however, was easily controlled liy diet and inirgation. The past 
obstetric history was entirely normal. 

Admission e.\aminalion revealed a term pregnancy, K.O.A., but persistent cfTorfs 
to locate the fetal heart were unsuccessful and, ujmn (lucstioning the patient, it 
was learned that there had maairred a complete and abrujit cessation of fct.al move- 
ments seventy-two hours jirior to the onset of labor which was preceded by a period; 
of unusual fetal activity lasting apjiroxinmtely twenty-minutes. ' 

Her labor was of normal jtrogression and rectal examinations throughout gave 
the impression of a boggy jiresenting jiart instead of the usual firm sensation of the 
fetal slcull bones. After nine hours .‘ihe was delivered .‘ipontaneously of a full-term 
dead male child weighing 7 i>ounds 2 ounces. 

There was a true knot of the umbilical cord do cm. from the placenta and 17 cm. 
from the child. Circulation was completely obliterated and the cord between the 
Iniot and the baby was cnhirgcd, spongy, friable and darkened to a bro^vnish•gray 
hue. The fetus was macerated and the cranial bones were overlapping. An autopsy 
was unobtainable. 

Her puerporium was complicated by a mild puerperal infection lasting two days. 
She responded readily to treatment and after eleven days of hospitalization was 
di.scharged in good condition. 


COMMKXT 

This case is an exception to the popular belief that knots drawn tightly enough 
to cause fetal death occur only during labor. The sudden extreme fetal activitj 
preceding complete absence of movements is significant and is sufficient to make the 
diagnosis where no other pathologj* can be found. If the knot is tightened onlj 
during labor, the cause of fetal death in xitero is more likely to bo attributed to 
some other cause xmtil delivery is elTccted. It follows, therefore, that careful in- 
spection of the cord should be a matter of routine in all cases of stillborn infants. 

I wish to tliank Dr. L. H. Douglass of the Department of Obstetrics for permis- 
sion to use this case. 


*TJie first figure represents the number of full-term children whether 
stillborn : the second, the number of prematures ; the third, the number of aooiaiu 
(before the twenty-eighth week) ; and the fourth shows the number of living chiior 
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deepening to the bone. On Februaiy IS, the right foot was amputated through the 
line of demarcation (through the tibio-astragaloid joint). On March 1, the left 
foot was amputated through the line of demarcation (including the lower two inches 
of the tibia and fibula). Up to ilarch 15, the patient was more comfortable, and 
the stumps remained clean. During this period, opiates afforded relief. On March 
20, she developed a large decubitus ulcer of the back. From March 25 to 30, the 
patient was intermittently delirious. She was discharged, upon her insistence, in a 
slightly improved condition, on April 6, 1035. Several blood transfusions had been 



Fig. 1. — Appearance of feet on Jan. 17, 1935, one month after delivery. Dry gangrene 
is bilaterally evident, and the lines of demarcation are beginning to appear, 

given during her stay at the hospital and repeated blood cultures had been negative. . 
During the first two months of hospitalization, her temperature curve had swung 
between 100° and 103° F. Later it remained lower. 

She was readmitted on April 22, and on April 25 was transferred to Bellevue 
Hospital (Psychiatric DiUsion) where she died of sepsis on May 10, 1935. 
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Mayor describes the results of treatment of 47 women who had been delivered 
recently and in whom lactation was not to be established. The cases included 
deliveries at term, premature deliveries and abortions. A hormonal injection was 
made during the first twenty-four hours after delivery and then once daily, the 
injection being intramuscular in each case: 14 patients were given menfornion and 
the rest progynon B oleosum. 

The author concludes; (1) intramuscular injections of follicular hormone un- 
doubtedly have an inhibitory effect on mammary secretion. (2) Daily doses of 
200 to 10,000 mouse .units of follicular hormone, six to eight days after each 
other, produce no clinically valuable result. (3) Dose? of 250,000 mouse units 
of follicular hormone in one injection yield a valuable clinical result. (4) The 
exact boundaries of the indications for such treatment will have to be worked 
out after further experience. The author suggests the use of follicular hormone 
in all cases of dead fetus or abortion. 


J. P. Gkeeniiibl. 
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(lefinilo lino of doin.nrcafion npponrarl und ainpuRtlion was doiu! in tlic middle third 
of the log on Novemlmr 1-1. Convnleseonce waa smooth and slic was able to leave 
(ho iiospital Xov, 25, 

Caki: o.— M rs. S. L. Ah, aged .10, jmra iii, was admided to the hosjiital April 24, 
]P.'i3, coinplaining of fev(«r, oliillsj, loss of weight and .strength. She complained also 
of p!uu in the lingers, left elbow .and hip and right knee. The onset of illness was 
(hreo Jiionihs before admission, beginning with vaginal bleeding; shortly there- 
after the vaginal disehargo became foul and profuse. Abortion wa.s denied but 
.she tidmitted timenorrhea of two montliH befon* otiset of present illness. .Sho looked 
gravely ill. ’J'ho lem{ieratiirc was IP.T .F., and (he pulse l.'JO. Tlicre was limitation 
of motion and tenderness of the loft elbow and right knee; the knee was slightly 
.swollen. Tiioro wns a fotd vjiginnl diseharge; the xifeni.s felt a third larger than 
normal and wa.s fixed in modenitc retrodisplaeement. Pelvic tenderness xvas definite 
but not jiroiioiiueed and no tulne.val or paramelrial masse.s were felt. The blood 
culture yielded ti Jionliemolylic strep! ococcu.s. 

Treatment consisted of siijijmrtive measnre.s together with repeated small blood 
transfusions. On May 3 the right knee became more painful and the swelling in- 
creased. Jlluish red .spots were noted over the foot May this di.“co!oration in- 
creased and extended up the leg, whieli beeame cold and cyanotic. By Alay S the 
leg was definitely gangrenous and the patient apjioarod in extrcmi.s; however, she 
improved slightly following transfusion ami amjmfatiou wa.s done in the middle 
third of the thigh May fl. Only temporary improvement followed operation, the pa- 
tient dying May 2S, 103,'!. 

lixnminiition of the timpntafod extremity shou-ed thrombosi.s of all the veins; the 
arteries wore grossly normal. 

Post mortem Findinim . — TIic uterus was approximately a fourth larger than nor- 
mal and bound to llie posterior pelvic wall by adhesions. In the uterine cavity was 
found a mass of tis.suo nieiisuring 3 by 3 by 2 cm.; it was lirmly adlicrent to the 
uterine wall and wti.s gro.^.sly a piece of pljiccntal tissue. The pathologist reported, 
“Scctioms of this tissue showed many decidual cells and degcncnitcd tissue together 
with inflammation.” Tlie common, external and internal iliac veins were fdled with 
thrombi. Each femoral vein coat.ained a .semisolid purulent material. TJie left 
pampiniform plexus was thrombosed as was the inferior vena cava in its first two 
inches. Tlie abdominal aorta, tlie common, cxlcrnul and internal iliac and femoral 
arteries wore gros.sly normal. 

Similar in m.any respects to the preceding cases, yet differing in that gangrene 
did not occur, was the case of Alr.s. A. AI., aged 2-1, para iv, who was seen during Feb- 
ruary, 1937. She bad been delivered by a midwife eleven days earlier. She com- 
plained of severe pain in the right foot and leg. Tlie foot and lower half of the leg 
were cold, cyanotic, tender, and swollen. The foot and toes could bo moved; however, 
tactile sensation was lost over the lower third of the leg and the foot, and deep sensa- 
tion of the toes was lost. Femoral and popliteal pulsations were felt and it was 
thought the dorsalis pedis could be felt to pul-'^afc. Tlie treatment was beat, elevation, 
and medication for the relief of pain. Recovery took jdace instead of the expected 
gangrene. In, the foregoing cases coldncs.'*, cyanosis and loss of sensation haa 
presaged loss of the extremity. It seems logical to presume that all the veins nerc 
not thrombosed in this case, enough being ixalent for tlie establishment of collateia 
circulation. 

SUAIJIARY 

1. Four cases of j^ucrpcral throiuboplilcbitis arc prosonted, three of which de- 
veloped gangrene. 

2. AAHiile rare, gangrene of an extremity may occur from the venous obstriiciio 
of puerperal thrombophlebitis when the thrombosis is unusually extensive. 

3. A^'enous throjnbosis of the puerperiura is on an infectious basis. Case 3 i - 
lustrates the danger of leaving a fragment of placenta in the uterine cavity, wliici 
can usually be safely removed at the time of delivery if the principles of asepsis 

are respected. 
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GANGRENE OP THE EXTREMITIES IN 
PUERPERAL THROMBOPHLEBITIS 

John H. Tilley, M.D., P.A.G.S., Laweenceburg, Tenn. 

T hat puerperal gangrene is of rare occurrence is attested by the small number 
of cases recorded ; reports in the literature indicate 105 to April, 1937. Infection 
is the common etiologic factor, with arterial obstruction mentioned as the direct 
cause of gangrene in most of the reported cases. 

As is well known extensive thrombosis may occur in thrombophlebitis, complicat- 
ing the puerperium, and the tense swollen leg show no signs of venous congestion. 
It is believed that this swelling may be due largely to lymphatic obstruction. The 
femoral vein in man may be ligated with only evanescent venous congestion and 
ligation of the femoral vein in dogs is followed by no congestion whatever 
(Homansi). The absence of venous congestion is explained by the ease with which 
venous blood finds its way past an obstruction, there being abundant pathways for 
the establishment of collateral circulation. Despite these facts gangrene may result 
from venous obstruction, as demonstrated by the cases I wish to report. 

During a period of eighteen months three cases of puerperal thrombophlebitis 
which developed gangrene were seen at the Lawrenceburg Hospital, two following full 
term delivery and one following abortion. These patients, so far as could be deter- 
mined, had no preexisting cardiovascular disease or other disease which might predis- 
pose to gangrene. Ergot had been administered to each of them before admis- 
sion to the hospital, but the symptoms and physical signs did not suggest ergot 
poisoning. Three amputations were done, with the usual clinical criteria for 
determining the level of amputation being observed. In one case there was 
a definite line of demarcation. Femoral pulsation was felt in each case and 
arterial patency at the site of amputation was demonstrated by allowing mo- 
mentary spurting. Careful dissection of the amputated extremities revealed 
obstruction of all the veins; the arteries were grossly normal and no obstruction 
could be demonstrated. 

Case 1. — Mrs. D. S. B., aged forty-four, para viii. There was notliing remark- 
able in her previous obstetric history. She ■was delivered of a 10-pound infant on 
Nov. 13, 1931, at full term and without difiSculty. Tlie attending physician had not 
seen her before tlie onset of labor but found the temperature, blood pressure, and 
urine normal. The pulse at the time of delivery was 120 and was found to be rapid 
at subsequent observations during the puerperium, this being suggestive of thrombo- 
phlebitis. Otherwise the puerperium was not remarkable until fourteen days after 
delivery when she began to complain of severe pain in the right leg. After three 
days the leg became cyanotic, moderately swollen and cold from the knee down. 
On December 6 the leg was black and cold; the toes were dry and there was com- 
plete loss of sensation downward from the lower portion of the upper third of the 
leg. 

Hospitalization had been refused prior to December 7. On admission the tem- 
perature was 100° F. and the blood pressure 100/70. The abdomen was greatly 
distended but not tender. Fluids were given intravenously and subcutaneously, and 
amputation was done at the junction of the middle and lower thirds of the thigh 
several hours after admission. She recovered after a stormy convalescence, com- 
plicated by paralytic ileus. 

Qase 2. Mrs. A. S., aged 38, para ix; previous obstetric history not remarkable. 

She was delivered at full term on Oct. 25, 1932, by a midwife after being in labor 
for forty-eight hours. The membranes ruptured shortly after the onset of labor. 
She was first seen by a physician fi%'e days after delivery when she was having 
chills, sweats, fever up to 105° F., and foul lochia. On November 5 she began 
to complain of severe pain in the left leg and the extremity became tender and 
swollen. The temperature range continued high. On November 9 splotchy discolora- 
tion was noted over the foot and lower leg. Within forty-eight hours the foot and 
lower third of the leg were cold, of bluish black color and sensation was lost. A 
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in:i’Oi{T OP case 


^ASf, J.— --(No. Aliff. E. If,, Iiousowifc, afcr>fl (>5 vouth, ciifcrcd tlic Iiospi- 
tul June 20, VJA7f for the jnirpoH! of liavin;^^ a iwtorcctomy and vaginal repair 
for a third iloj^rcC! prolajiHO aH.‘‘Ocinfoil with a rc'ctocnlc, cyHtoccle, and cntorocclc. 
iSlio ooin[»liiirH,Mi of pain and porinciil irritation for yoars Jind had used a 
possar} for tivonty, niiadi of flio irritation ajiparontly had been due to the long 
continued use of llic pessary. 'I’lioro Inis licen some tendency fo nocturia. 

J he family history is ossenfialiy negative and hIio lias always made a good re- 
covery from past iUnesscs. Jn March, ]!>22, she noted a lump in tlic right breast 
which started to initrease in size in October of the same year and in two inontlis 
it doubled in size. On Dee. S, JP22, a radieal masteetomy was yierforincd by 
Dr. Deaver at the Women's Medical College Jlosjutal in J’liiladelphia. Dr. Mollic 
A. Geiss rejmrts that tlm tumor was tliagnnsed as a medullary carcinoma of the 
breast wifli mucoid degeneration and secondary involvement of (be ax'iilary nodes. 
Following tliis oporntion the patient remained in good health o.veejit (hat the rigid 
arm has maintained a siz(> of some three times tlic normal, due to the circulatory 
and lympliatic bloelc wliieli followed the mastectomy. 'I'lii.s finding on physical 
oxamination as well as the aforementioned profound prolajise constituted the only 
important physical findings, with llie e.vception of a soft .«y.stolic niunmir in the 


aortic, area. The procidentia was so marked that on removing (he pessary, and 
then having the patient cough, almost the entire tilcnis protruded from tlic introitus. 
The patient was somewliat obese, the pulse was 100 per minute and the temperature 
9S.(j“ F. lllood pressure u'.as 195/10.1 mm. 

The laborntory examinations- showed n leucocyte count of 18,500, -1,230,000 
erythrocytes and 81 per cent hemoglobin. The differential count on the blood smear 
showed polymorjdionnelear leucocytes 70 per cent (of which 25 per cent were of the 
Irnnsitional typo), 2-1 j)or cent lymphocyte.s, 2 per cent monocytes, 2 per cent 
cosinophilcs, :ind 2 per cent myoloeyte.s. The Kahn tost was negative. The urine 
contained a rare hyaline cast and 7 leucocytes and 2 cryllirocytcs per high power 
field; the specific gravity was 1.018, and there was a trace of allnimin. 

On Juno 28, 1037, under cyclopropane and avertin the cntcrocelc was dissected 
out and repaired and a hysterectomy was done by one of ns (E, L. M.), During 
the operation the uterus was found to contain pus, and a malignancy was suspected. 
The patient felt well following the surgery and steadily improved for fen days. At 
(hat lime .she began to have chills, a liigli fever (105° F.), and tenderness in the 
left lumbar region, the urine then became loaded with pus and urinary cultures 
showed both Escherichia coh and Streptococci; blood culture was negative. Tie 
patient again improved, but three weeks after the operation again began to lose 
ground and a nonprotcin nitrogen determination on the blood on July 25 was 200 nig. 
On the next day the patient died. 

Pathologic Peport (A. A. II.). — The specimen consisted of a uterus which was en- 
larged three times its normal size and whoso wall was soft and bogg}’. The cervix 
was attached and showed a transverse laceration. The cervix and the uterus were 
connected by a thin isthmus of tissue. There was an ulcerated patch near the in- 
ternal os; part of the wall was soft but near the endometrial cavity it appeared 
very hard and firm with friable and featliory areas, from the gross appearance it 
could be seen that the indurated and ulcerative process had penetrated deeply 
into the wall. About 1 cm. above the internal os was an intramural yellow tumor 
which was tlie size and shape of a large cherry, it protruded or bulged above the 
surrounding myometrium which was only partially infiltrated with the indurated 
tumor in this area, and resembled both by touch and appearance ordinary adu t 
fat. There were some small abscesses scattered in the invaded portions of tie 
myometrium which measured a few millimeters in diameter. Tlieso were iill<2 

with white and gray pus. .... 

Sections through the yellow tumor showed a typical adipose tissue structu 
which appeared quite sharply demarcated from the myometrium (see Fig. 1), some 
of the neighboring tissue showed small bits of the infiltrating tumor. This tumor 
in some areas showed a typical adenomatous structure and would be classified. as an 
adenocarcinoma (Grade II), it possesses polypoid fronds as well which were sur- 



LIPOMA OP THE UTERUS ASSOCIATED WITH CARCINOMA 

Arthur A. Humphrey, M.D., and Russell L. Mustard, M.D., PA.C.S., 

Battle Creek, ]\Iich. 

(From the Pathological Laboratory of the Leila Y. Post Montgomery Eospital) 

HILE lipomas are common tumors and frequently met witli in aU portions of 
VV the body, even in such unusual sites as the Iddney and central nervous system, 
they are exceedingly rare in the uterus. The rarity of this condition is emphasized 
by the paucity of reported cases and that with few exceptions, ii 2 these are on single 
cases. Moreover the only case in the Anglo-American literature seems to be that 
of Lunds who mentions approximately 10 cases culled exclusively from the German 
literature. He notes that the first case reported was that of Bruning who described 
an intramural uterine lipoma in 1S99, and in addition to his 10 cases we have found 
7 others reported in the last two decades. 2 . 4-7 True lipomas have been reported also 
in the broad ligament,^ and Murrayo reports one weighing 17 ounces in the para- 
vaginal region. In the uterus they may exist in almost any portion such as a leio- 
myoma might, and it is possible that they might extend into the ligaments or vaginal 
mucosa. 

These lipomas resemble both histologically and grossly those in other regions and 
vary in size from a few millimeters in diameter to such a size that they suggest a 
pregnancy. Tliis latter phase may be taken almost literally since the large tumors, 
being extremely soft, have been likened to the gravid uterus. Any symptoms 
arising from these tumors would merely simulate those caused by fibroids, that is, 
they depend very largely upon the size and location of the tumor mass, and as 
poljqjoid ones have been reported it can readily be seen that they might cause 
cramping pains and bleeding in much the same manner as a pedunculated sub- 
endometrial fibroid might. In two instances there has been a sarcomatous changeSi 5 
or more properly speaking, one of the lipomas was termed mabgnant, but to our 
knowledge the present case is the only one which has ever been reported in which 
the lipoma was associated intimately with an adenocarcinoma or other malignancy 
in the same site. Most of the writers agree that they are generally found in pa- 
tients of advanced age, although tliis is somewhat shaJven by Muschik's patients 
who was fifty-six years old. 

Etiologically most writers agree that they are late developments of embryonic 
rests, but Gebharts described lipomatous areas in mixed tumors of the uterus, and 
Pollacks thought that possibly some of the omental fat might have gained access 
to the uterine wall through some wound in its substance. There has also been 
some mention of a mj'xomatous degeneration in a leiomyoma producing a struc- 
ture similar to a lipoma, a hypothesis that seems unsoimd and unaccepted. 

Histologically, the tumors are usually sharply demarcated from the myometrium, 
although not definitely encapsulated. MerkeD noted in his case that unstriped 
muscle fibers extended directly from the wall into the central portion of the tumor, 
although this is unusual as most of the tumor sections can be described as merely 
typical lipomatous tissue. Grossly they appear as if they can be shelled out from 
the surrounding muscle and arc yellow and greasy, resembling in every way the 
normal adult fat. 

This case is also of interest because of the multiple tumors and what is obviously 
a fifteen-year cure of a carcinoma of the breast with involvement of the axillary 
nodes. Wallvoff noted in his case of uterine lipoma that a lipoma of the left kidney 
also existed.3 
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2\ccroj)sy hr.porl, 'J lio licart wap iiorinrtl except for a very inilr] sclerosis of the 
coronaricH and aorta. 'J’ho Itinj^s wore ntlheront to the parietal pdetira by firm ad- 
licpions throuf'hout the upjicr lobes. The bases of both showed a dccrea.=ed crepitus 
with incroased consistency and on cross-.seclion showed increased fluid and marhedly 
decreased froth. The hilus nodes on both sides were calcified. The liver was yel- 
lowish brown in color and fat was detected in the scrapint's. Tlic sjdcen weighed 
300 gni. and on cross-section showed an increase in connective tissue elements. 
Tile jiastrointestinal tract appeared normal. Tlie left kidney was enormously cn- 
larfied and occupied Die proater part of the left side of the abdomen, and pus ex- 
uded through the fatty capsule, even before the kidney was removed. On cross- 
section it was made np of a number of large and small cysts wliicli varied from 
pinpoint to walnut size; many of these were filled with jnis and dirty fluid. 3'Iie 
Ividney measured 2.3 cm. in length njid 3,3 cm. in diameter. The pelvis was filled 
with pus. The other kidney was somewhat smaller but tbe parcncln-ina had been 
replaced hy cysts in the same manner, with the ditference tliat these were fdled witli 
clear fluid, nnd there was no evidence of .secondary infection. The bladder wns 
somewhat injected and contained some pnrnlent malerial. The old operative site 
showed a. moderate irijection and some minute abscesses. 3’hc left ureter tra- 
versed this aro.a, but there was no apparent obstruct inn or lesion. There was no 
evidence of any niofastascs or metaslsific glands, although some specimens were 
taken for sectional study. A very careful search was nuido in the right pectoral 
region and in the right axilla, hut no evidence of recurrence of the old malignancy 
or enlarged or indurated axillary gland.s could bo found. 

Summary of Necropsy. — 33ilaternl polycystic kidney with a secondary inflam- 
matory reaction in the loft, resulting in a profound pyelonephritis. Terminal or 
hj-po.static pneumonia of the lower lobe.s. Recent liy.«forcctomy for procidentia and 
carcinoma of the uterus. Tiierc was no evidence of motastnscs in nny area as a 
result of tliia malignancy or from the tumor of the breast wliicli had been removed 
fifteen years previously. 


DISCUSSION 

This case is not only of interest because of the rarity of uterine lipomas, and 
because it is a proved case of a fifteen-year cure of carcinoma of tlio breast with 
axillary' involvement, but also because it may, in a measure, explain the genesis of 
lipomas in this site as well as acanthoma. IDwingio covers the controversy concern- 
ing the origin of this tumor excellently in his book citing both the exponents o 
the theory of multicentric origin and those of metaplasia. He states that a variab e 
histogenesis ma}* occur in adenoacanthomas of the cervix but that those in the uterus 
may be on the basis of metaplasia in almost all instances and do not require origina 
heterotopia of squamous cells. 3Ve suggest, that in this case, the evidence pointing 
to the development of discrete but intermingled masses of adipose, sqiianious, ep 
ithclial, and adenomatous tissue, must rest largely in the favor of multiple hetero 
topia. For while the transition or metaplastic change from adenomatous tissue o 
squamous cell structures has been long recogniz.ed and is frequently seen m 
cecum and elsewhere, the idea, that by similar metaplasia we may develop lipoma ous 
tissue from these epithelial structures, is somewliat remote. It may be even possi e 
that a single heterotopic focus miglit liave harbored all of these various tissue 
structures, but as stated in the pathologic microscopic examination these tissues, 
while being in close apposition, did in no wise tend to merge into the other an 
were distinct and separate tissue entities. 3\TiIe not imxiossible, we cannot en er 
tain the idea of the breast malignancy being the primary' cause of the uterine ma 
nancy. Such a site, without other evidence of visceral involvement, would be e 
yond the realm of reason and further, it is a well laiown fact that such leswu., 
if secondary, would never display sueli a completely different type of malignancy, o 
while we have not seen the sections of the original tumor, the description tlia iva 
forwarded, places it in a vastly different category. Tliis is merely one of the nume 
ous cases of multiple primary malignancy. 
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faced by tall columnar cells. In other areas were masses and sheets of typical 
squamous epithelium with the irregular distribution through the muscle which 
characterized epithelial malignancies, many of these bits of acanthomatous tissue 
were in close apposition to the adenomatous portions of the malignancy, but 
there was a sharp division and no gradual gradation from one type of cell to another 
(see Fig. 3). 



Fig. 1. Fig. 2. 

Fig. 1. — Section showing structure o£ the utei’ine lipoma. (X125.) 

Fig. 2. — Cross-section of the uterus showing the lipoma. Note how it bulges above 
the surrounding myometrium. The cavity of the uterus is fllled with the malignancy. 



Fig. 3. Fig. 4. 

Fig. 3. — Section showing the adenoacanthoma, note the small islet of squamous cells 
near the center. (X125.) 

Fig. 4. — Section of the myometrium showing a typical squamous cell area near the 
lipoma. (X125.) 

Microscopic Diagnosis . — ^Adenocanthoma of the uterus associated with lipoma 
of the myometrium. Endometritis and abscess formation in the uterine wall sec- 
ondary to the neoplasm. 
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Id! 


j)orkvl oiv u hiiw, in sufli ji mnimt'r Umt l!ii< inlot nmkos tin tint'll! of 42 dct^rwH ivitli 
tlio Iiorizon, wliii-li 1 litivo found from my 8tudii‘s‘- to Iw tlic tivcrugo normal pidvic in- 
idinution in tlio rcitutnlii'nt jionture. 

AccrnHory jiarts wliiidi inliTfcro with vi.iildlity, tin* climintitod from (Iii.s lyjH! of 
nuuiikin. 


’1 111 * skull, lilvowiM', is ti miniaturi* tif tin* llioorolirtilly jiorfocf foftd sltiill oripntiliy 
di'sif^iH’d liy mo. In it nro incorporntod suoli foatnifs tis: fl) Nortiitil rcltitionsliip 
hot-Woitn (In* Injitiriotnl and hifoinjiornl liittnioiors. (2) A'isililo sufuros tind fontanols. 



FIfr. 1. 

(o) Proniinont mtiltir hones, wliicli play tin important jiart in tlic mechanism of hrou 
jtresontation. (-1) The skull is .so shajied, tlitit sliolit deflection causes the .sinciput 
to descend below the level of the occiput — a feature that is essential for demonstrat- 
ing the c.tiusc of btickward rotation of the occijiut, in occipitoposterior presenttitions. 
(o) The neck, which serves us a handle, is so atttiched as to create a two-arm le^er, 
tlio longer arm exlendiiig toward the chin. 

lU'.FKRKSCES 

(1) Jacobs, J. nay: A^r. ,1. Oust, & Gyxkc. 28: liOo, ISt.'lf. (2) Garnett, J. T. F., 
and Jacobs, J. Bay: Ibid. 31: 388, 1930. 

Wasiiixgtox Mftnrc.vr, Buinnixc 


Herold and Bffkeman: The Significance of Hormonal Disturbances in the Origin 
of Cystic Mastopathies and in Epithelial Metaplasias of the Cervix, Zentral ) . 
f. Gynak. 61: 11.55, 1937. 

Estrogenic hormones liave a distinct influence on the development of tumors. 
This influence consists not of a di.sposition to stimulate tumors in general on 
only specific ones. However, such local growths arise only where there is a gen 
eral tendency to tumor formation due either to hereditary factors, external factors 
or endocrine distuTbances. The authons brought about changes in tlic cervix, 
uterus and breasts of animals by injections of e.strogenic hormone. These changes 
resemble those seen clinically in human beings and considered to be prccancerous. 

J. P. Gr.EENniLU. 
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In passing, it is interesting to note that tlie lij’pertension is probably a result of 
the bilateral polyc 3 ’stic kiclnej'S, an observation or finding rvhich is not uncommon, n 
also that these cj’stie kidne.ys seem prone to be associated with various develop- 
mental errors in jiianj’ cases and in this instance it is not unreasonable to regard 
the lipoma and even the two separate malignancies as developmental abnormalities. 

SUaiMARY 

A case of lipoma of the uterus is presented which is associated with an adeno- 
acanthoma of that organ. It is felt that the three various tj-pes of tissue tumors 
in the one organ maj' lend some suiiport to the tlieoiy of the multicentric origin 
from various heterotopia. Lipomas of the uterus are rare findings, this being the 
second report in the English language. Incidental!}’’, the case is a proved fifteen- 
3 'ear cure of cancer of the' breast with axillary involvement. 
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A MANIKIN FOR INDIVIDUAL STUDENT USE 
J. Bay Jacobs, M.D., P.A.C.S., Washington, D. G. 

T he idea of utilizing a metal manikin for teaching the mechanisms of labor in 
vertex, brow, and face presentations was advanced bj' mei some time ago. The 
model which was described in this Journal has been sold at a price that made it 
possible for our school to install one in each of the six obstetric quiz rooms, the 
combined cost being no greater than the cost of one of the models that were formerlj’ 
used. For use in my lectures to students and nui-ses, I have always carried one of 
these manikins in mj’ car. 

The efficiencj’ of the device so impressed me that for many years I entertained 
the thought of producing a miniature that could be purchased for not more than the 
price of a textbook. This would enable the individual student to follow the 
mechanisms of labor in his own study. 

Much disappointment was encountered, since I soon learned that pelves removed 
from newborn babies were no larger than watch charms. Thus it was evident that 
such could not be used for modeling. After mucli difficult}- I was able to procure 
pelves from female children of various ages, only to meet with further disappointment. 
Pelves of the size that I desired were not completely ossified and consisted of too 
many parts. Also, in contour, they could not be regarded as miniatures of the normal 
adult female pelvis, especially as regards the shape of the inlet, as well as all other 
characteristics. 

The original model of the pelvis here presented (Fig. 1) was made by hand and 
is an exact miniature of the manikin that I had originally described and which is 
now in use in many of the medical schools. This manilun, made of aluminum, is sup- 
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I'clol ^fot'iohl If.- ProIiiiMy 110 coiiijiliVuif ioii of iireprnaiicy is asso- 
cinivA with a Iif^hcr Mni inorfalhy. In 1,012 casos tlio fatal death rate 
nvis 00.4 ]>or cent. 'Pile lowest was 4-1.5 per f-enl. In a few small groups 
the fetal mortality readied 100 per cent. 


TKHAT.MlvNT 

From a study of the vaidons a.speet.s of iireniatnre .sejiaration of the 
plaeeiita. it lieeomcs apparent that the f herajientie management of the 
eondition must he almost. ef|nally as varied. No .simjilo or .specific thera- 
peutic ])lan is applicahle to all ca.se.s. Each ca.se must he individualized 
and tn-ated accordingly. Like gro.ss ob.stetric liemori'hago in general, it 
is a major prohlem calling for mature judgment and wi.se guidance. 
Some one has poignantly stated that the fate of a ))a1ient suffering with 
grave ohsteiric hhg-ding is dependent largely on the first movement made 
hy the, attending physician. 

J^reveniion. — In the practice of ]>roventivo medicine, no field is more 
fertile than ohstetries, and tliis is c.spec.ially true M’ith reference to the 
prevention of jircmatnre .sejiaration of the jilaconta. 

Although the etiology of the complication is still somewhat oh.scuro, 
the influence of to.xemic di.sordei's causal ivcly, in a large percentage of 
cases, is almost nnivcr.sally acccjited. It i.s, also, widely conceded that 
thc.se eonditions may lai'gely he overcome hy Die a.s.sidnon.s j)i’aclicc of 
antenatal cai'c. On this jiremi.se. it i.s i-ca.sonahlc to a.s.snmc that meas- 
ures directed aufcnatally toward the prevention of intoxication will 
diminish at tlie same time the incidence of placenlal separation, 

Fociorfi Tnflncncivcf Trrufmnit . — At the outset it must he borne jn 
mind tliat the liasic jirinciplcs of management must he determined in 
each individual ease. TJiosc are dependent on a largo number of factors 
and may be eonsidorod under the following: 

Concliiion of Paticni. — In all in.slanees it is incumbent, regardless of 
the type of treatment contemplated, either con.servative or radical, that 
the age and parity of the patient, the jjrc.senee or ab.sonce of to.xemia, 
the conditio7i of tlic ceiwix, the extent of bleeding with .shock together 
wit.h numerous oilier factors bo seriously considered. 

For exam])lc, in cldcrhj primif/ravidne, especially in those eases asso- 
ciated Avith dis])roporlion, it is clear that an expectant or conservative 
Ilian of therapy, delivery through the vaginal route, could hy no means 
be considered favorably. 

Parity mu.st be considered equally, because it is well laiovrn that the 
death rate in multiparous is much gi*cater than it is in primiparous 
patients, notwithstanding the observation that many more eases occur m 
mnltiparae than in jirimiparac. In Baird ’.s series of 56 fatal cases, foi 
instance, it Avas noted that 30 of the patients had T or more children, 
often in rapid .succession. 

The presence or absence of profound toxemia, particulaidy eclampsia, 
must ahvays be seriously Aveiglied before deciding on a definite plan o 
management. Patients Avitli graim toxemia, notably the eclamptic pa- 
tients, are poor subjects for major abdominal cleliA'^ery, especially 
cesarean section. 

Coord'ifi'on of Faiicnt on Admission. — Because in many instances pa- 
tients are admitted as emergencies, actiAm treatment must be temporari j 
deferred and supportive measures instituted. Quiet and rest may oe 
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TEEATi\IENT OF PREMATURE SEPARATION OF THE 

PLACENTA 

P. Brooive Bland, jM.D., and A. E. Rakoff, M.D., Philadelphia, Pa. 
(From ihe Department of Ohsietrics, Jefferson Medical College ILospital) 

P REjMATURE separation of the normally implanted placenta is one 
of the most common as well as one of the most perilous complications 
of pregnancy. It occurs in about one-half to 1 per cent of all preg- 
nancies and carries a maternal mortality of approximately 6 per cent 
and a fetal death rate of more than 60 per cent. 

In this review of the available literature during the past five years, 
the period of gestation in the eases of premature separation reported 
was mentioned in 592 instances. The condition arose between the thirty- 
sixth week and full term in 334 or 56.4 per cent. In about 6 per cent 
complication developed just before the period of viability. 

Reference was made to the etiology in 856 instances and pregnancy 
intoxication Avas accorded etiologically the predominant role in 611 or 
71.9 per cent. 

Maternal Mortality . — Premature separation of the placenta is not only 
responsible for a lamentably high maternal death rate, but for an espe- 
cially high fetal death rate as well. In a .study of 21 reports (Chart 1) 
comprising 2,319 eases, there Avere 145 maternal deaths, a mortality of 
6.3 per cent. 

In the collected case reports there is noted, hoAvever, a AAude A-ariation 
in the end-results, the maternal mortality ranging from nil in a series 
of 58 eases to 18.4 per cent in a group of 87 cases. These figures are not 
strictly comparable, because of the inclusion of Amrying periods of time. 
ObAuously improA'ed methods of diagnosis, as well as improved technical 
means of management, notably in recent years, have rendered a more 
faAmrable prognosis, especially for the mother. 

The statistics of Baird as reported fronr the Glasgow Eoyal Maternity and 
Women’s Hospital are especially imiiressive, because of the large number of cases 
cared for in a single institution. Hor the ten-year period 1925 to 1934 inclusive 
there Avere 1,160 cases, Avith a maternal mortality of 56 or 4.8 per cent. In this 
series of cases the results for the last five-year period did not shoA\-, hoAvever, 
improvement over the first five years, though it may be noted that the death rate 
• for both AA'as someAvhat loAver than the average. 
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Gondxivm of Jslirus. — The stale of llio iil(n'inc Avail is still another 
tiinclanu'iital laetor to ho inchulod in Iho principles of inanagcinent of 
proinatiirc sc;j)aration, Blcorlinjr, mild or oxlensivc, into the myoinotrinm 
oomnionly donoininatod iil(;i‘oj)laoonlal a])oj)]o.\'y or the ntcrus "Coiivc- 
lairo.” (named for Alexandra Oonvelaii’o who first deserihed flu; lesion) 
is always an extremely fri-avo eompli<ration, AVitli extensive invasion of 
the mnsenlalnre. nfei'ine cojifraction Avitli retraction may utterly fail 
and iavor therehy continned lileedin«r foliowinjr delivery. Since the 
more common practice of cesarean delivery, the uterus “Convelaire" 
has boon found not an infre(|ueut ace{nnpaniment' of the severe eases of 
accidental homorrha^re, notably those of the eonc^oaled type. Extensive 
liemorrhapc invasion of the uterine Avail increases the ‘rraA'ity of the 
conijilication, the fetus is in\-ariably destroyed and the maternal mor- 
tality is definitely elevated, 

Wliile there still exists some uncertainty as ro'rards the disj)osition of 
the uterus in uteroplacental apople.xy, it is {renerally conceded that 
hysterectomy should follow section in ca.sos associated Avith extensive in- 
volvement of the uterine wall and ])artieularly if the uterus fails to con- 
tract. lU’omptly. 

The Feivs in Jllernplofu niol Apoplexp. — Generally speaking, rela- 
tively little con.sid oral ion can he giA’en the fetus in the management of 
this complication, heeause, first, of the graA'O prognosis for the mother, 
and second, because of the enormously high mortality for the fetus, irre- 
speetiA'o of the tyjjo of treatment instituted. The prc.sent survey has indi- 
cated tluit in about one-half of the cases the fetus is premature and fre- 
(lucntly nonviahle. ^Moreover, in a large percentage of instances the fetus 
is dead before the onset of labor, most commonly as a result of the as- 
sociated toxemia. In the severe cases of se])aration, owing to acute pla- 
cental insufficiency, fetal death occurs before or shortly after the onset 
of labor. Unfortunately, the type of delivery most favorable for the 
fetus ]5rognostieally, namely, cesarean section, is undertaken generally 
in the severe cases in Avhieh the baby is already dead or the outlook for 
its surviA'al extremely discouraging. 

Active Treatment. — From Avhat has been said thus far regarding ther- 
apy, it becomes at once apparent that no specific mode of management 
is a])])lieable to all eases. Every case of premature separation, as a inat- 
ter of emphasis, is an individual problem, calling for the most disciuni- 
nating judgment in deciding on a thci'apeutic plan. 

The complication should by no means ever be regarded as a simple ox 
ordinary problem and, hence, its solniion docs not come within the jnov- 
ince of the ordinary man. Immediate hospital care should be proviclc ^ 
for all patients ajid all should receiAm tlie Aviso guidance and supeiioi 
technical training of a skilled accoucheur. 

The chief oh jeetiA’-es in actiA’'e treatment are tAvo ; first, the proinpt c 
livery of the child Avith the detached placenta and, second, control 
the bleeding. As a rule, Avith the extraction of the products of concop 
tion, further bleeding, of course, is effectively taken care of at the san 
time. 

Combined Avith the foregoing, it is imperative in all cases tlmt c 
tinned loss of blood be preA^ented by uterine tamponade folloAVing 
livery from beloAv and by hysterectomy folloAving delivery from ’ 
particularly in those eases associated AAuth a hemorrhagic muscuia 
and lack of uterine contractility. 
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afforded liy tlie administration of moriiliine and blood loss restored by 
immediate blood transfusion. In every case this recourse should be 
adopted before, during, or immediately after delivery. As a temporary 
expedient, saline or glucose solution may be administered by hypodermoe- 
lysis or venoclysis. In numerous instances it has been definitely deter- 
mined tliat the omission of blood transfusion in the management of late 
antenatal hemorrhage, arising especially from placenta previa and pre- 
mature separation, was responsible for an increase in the death rate of al- 
most 50 per cent. Tlie transcendent value of blood transfusion may be 
aj)preeiated when it is recalled that hemorrhage with shock is the chief 
cause of death in the great majority of cases. 

Besides the foregoing, every means should be adopted to prevent 
further blood loss before, during, and after delivery, b,y either vaginal or 
uterine tamponade, observing every precaution, of course, to avoid con- 
tamination. 

Next to hemorrhage with shock, septic infection ranks as the most 
common factor in mortality. Therefore every effort should be observed to 
avoid vaginal manipulation, except under the guidance of every possible 
aseptic safeguard. It is a growing conviction that in all jyregnant women 
after the thirty-sixth week of gestation the vaginal canal should, meta- 
phorically speaking, he regarded as a hermetically sealed tube. 

Progress of Labor and Condition of Cervix. — The progress of labor, 
particularly with regard to the degree of cervical dilatation, is of funda- 
mental importance in determining whether delivery should be accom- 
plished by the vaginal or abdominal route. 

With the cervix completely dilated and with tlie presenting part, 
vertex or breech, in the lower reaches of the vaginal canal, conservative 
forceps delivery or extraction may be practiced. With the cervical canal, 
on the other hand, uneffaced and only partially dilated or scarcely dilated 
at all, tlie far more preferable plan is delivery by low cesarean section. 
This in brief is the attitude most widely advocated and practiced in the 
treatment of premature separation, especially with relation to the cervix, 
today. 

Type of Hemorrhage. — Another determining factor in the plan of 
management is the type of hemorrhage encountered. 

In mild cases of “revealed” bleeding, provided local or cervical condi- 
tions are favorable, conservative measures may occasionally be instituted. 
Temporary control in cases falling in this category may be afforded by 
aseptic cervicovaginal tamponade combined with the application of a 
firmly fitting abdominal binder (Spanish windlass). 

In “concealed” hemorrhage a more radical plan is imperatively indi- 
cated. In cases of this type abdominal delivery with generous blood 
transfusion should be adopted forthwith. Because it may progress with 
exceeding rapidity and without being readily recognized, concealed 
hemorrhage is most grave. 

Condition of Pkicenta. — Obviously it would be of great advantage in 
deciding on a plan of treatment if one could determine the exact state of 
the placenta, or, in other words, the extent of its separation. This, 
naturally, is well nigh impossible. 

If complete separation is suspected or recognized, immediate delivery, 
preferably by the abdominal route, is called for. The unfavorable condi- 
tion, however, of the patient, often a complicating feature of the grave 
types of separation, may render prompt radical measures unpropitious or 
even impossible. 
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K.'idical Iroafnu'iil has Ixaai variously dofiiicfl. Tj was observed in 
niaiJA ol Il)e repovls sliidied llial uuiiioroiis ineasur<‘s w(*re described in- 
cluding^ some of the simidc; obstetric maneuvers, as well as those of a 
more lormidable character, h’or the .siike of \iniformity, we have ineor- 
])orated in this division all manipulative i)roccdures pi’aetieed vaginally. 

1’he hi»h mortality assoeiatcfl with the radical ])lan of therapy was due 
in "real measure to the various types of vafrinal mauii)ulation and in- 
strumentation includinfj: ehielly; a, It’orcefu) dilatation of the cervix, 
1). Bj‘axton-11 ieks version, c. ])odalic vt'rsion, d. extraction, e. embryotomy, 
f. the hifih ap])licatiou of roree|)s, and ir. bajifriimf. 

'i’o em])hasi/.e the ])arl ])layed in the moidality by methods of this 
nature, mention may be mad<! of f» deaths followiner 11 attempts at 
manual or instrumental cervical dilatation. 


This method when contrasted with the siiipde ex})odient of ]nmcturing 
the membranes indicates that it rarely should be considered in the man- 
agement of ))i'ematurc separation. For examj)le, in 35 eases of placental 
.sejiaration with only two deaths. sim])le rupture of the bag of waters was 
the only means employed. 

In the rej)orls emanating from the Irish Clinics, puncture of the mem- 
branes Avas .noted as the most freciuent form of obstetric intervention 
employed, Avith favorable I’osults. Tims among 131 patients treated by 
conservative methods, the maternal mortality aa'us only 8.4 per cent in 
conti'a.st Avith an avei-age mortality of 17.6 por cent in 153 patients 
treated conservatively in various other institutions. 

Braxt.on-IIicks version and internal jmdalic version, Avith or Avithout 
extraction, aa'cvc em])loyed in a small number of cases. Ob.ieetion to thc.se 
measures is based on the obseiwatioii that not infrequently they add to 
the shock and faA’oi* infection. 

Cervicovaginal tamponade is still recommended, but the use of the bag 
is gradually being abandoned, because in so many instances it proA'ed in- 
effective and because of the risks of sepsis. 

Of more than passing intcre.st is the policy pursued in the large Irish 
maternities mentioned. I?a the.se institut ions eA'ery effort is made to alloAV 
labor to progress along normal lines. Trcatnient is general^* limited to 
the employment of I'outine supportive measures, especially the xise of 
elysis, transfusions, morphia, and binders. Where intcrAmntion is prac- 
ticed, it is along the simplest lines, using mea.sures a.s.sociated Avith the 
least amount of trauma and .shock, as iJuncture of the membranes, 
cerAdcoAmginal tamponade and, in scA^ere eases, the delivery of a leg. It 
is notable that in the 278 cases reAueAA’ed from these institutions not a 
single abdominal deliA'-ery is recorded. The maternal mortality rates 
AA’^ere AA^ell within the average combined percentage, IIoAvever, it may be 
questioned AAdicther the mortality may be further loAvered Avithout the 
use of radical procedures in the frankly sevei-e eases. 

The increasing employment of abdominal delivery in the treatment of 
premature separation AA'as quite apparent in most of the articles studied. 
Most authors seem to agree that it is the method of choice in the folloAA'- 
ing circumstances : 


1. In cases associated -with acute or violent bleeding. 

2. In cases associated with extensive concealed lieniorrhage. 

3. In cases of complete separation. 

4. In cases with the cervi.x long, uneffaced and undilated. 
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In the mild case, vcr.y little or no interference at all is practiced locally, 
delivery being allowed to take place spontaneously or promptly brought 
to conclusion by forceps in vertex and extraction in breech presentations, 
provided, of course, the local or cervical condition is conducive to meas- 
ures of this character. 

In most of the papers studied in the present survey, the methods of 
delivery were classified as follows; Expectant, radical, surgical (cesar- 
ean section). 

A comparison of the ultimate results following the adoption and prac- 
tice of the foregoing methods disclosed that in most instances the mild 
cases were treated expectantly and more severe cases by some form 
of interference. 


Fetal mortality % (■ ^ Mortality ran$e% 

HHi Maternal mortality % 

No. oF 
patients 

EXPECTANT TREATMENT 

4M 

■ A.\ (o-e) 

CESAREAN SECTION 

107 

jlHi (o- 60 ) [56-100) 

RADICAL TREATMENT 

254 

!■■■ 13,4 (0-51) 

ALL TYPES OF TREATMENT 

2519 

Be.3(0-16) (55-100) 


Chart 1. — Analysis of 2,319 cases of premature separation of the placenta, from 

representative clinics. 


In many clinics, our study revealed that attempts were made to deliver 
almost all patients by a uniform or standard method of procedure. 

The final results in the 805 patients studied in the present survey with 
regard to the type of treatment showed a maternal mortality of 8.4 per 
cent. These figures disclosed further facts of special interest: The 
mortality was lowest among those patients who were treated expectantly. 
In this group there were 414 cases with 16 deaths, a mortality of 4.1 per 
cent. The highest maternal death rate occurred in the radical group. 
Here there were recorded 284 patients with 38 deaths, a mortality of 13.4 
per cent. Sui’gical methods yielded an intermediate mortality of 12 or a 
percentage of 11.2 in 107 patients. 

A difference in the final outcome in the three different forms of man- 
agement is quite impressive, but the comparison between the radieal and 
surgical methods instituted is especially significant. 

The patients treated by these two methods, radical and surgical, were 
those in whom the bleeding Avas of an acute type and in Avhom active 
interference Avas deemed imperath^e. 







372 


AMKIiK’AX .lOITHN’AT. OF OHSTETIMCS AND OYKECOLOfiY 


ollu^i iiicniiH, is not ordt'Dlly <ulvoo;ilo(1 Jior priicliocd ; first, because of 
liio alloiulaiit danixors and, second, beeause of its far 'ircatcr mortality, 

0. ]n cases ol ])i'cniaturc vScjmralion arisinj^ in elderly primigravidae, 
ospeejally it asscx.datod ndtli ecpbalojudvie disproportion, the low 
cesarean section is accorded tbe Ireatnient, of cboice. 

(. d he same recourse is regarded as the i)referential plan in eases as- 
sociated Avitb an nneffaeed and nndilated cervical canal. 

8. ^Villi the cervix coinjilctely efiaced and dilated, combined •with 
bh'cding oi. a mild or moderate cliaraeler, ex])celant measures, including 
puncture ol tbe niembi'aue.s, the application of a cervicovaginal tara- 
])onade together with a tight abdominal binder may be used. 


9. Ill cases of an acute or violent character, accompanied by widc- 
.s])read liemom-bagie changes in the uterine wall and a lack of contractil- 
ity, hy.st erect omy following delivery is favorably commended and prac- 
ticed. On the other hand, the uterine body, provided the hemorrhagic 
infiltration is .slight and with eojitractility ]n‘c.sent, may be retained. 

30. It has been demonstrated most im])ressively that blood transfusion 
with hyi)odcrmoclysis or venoelysis before, during, and after delivery, in 
addition to other I'cstorativc measures, must be regarded as indispensable 
agencie.s in the therapeutic regime of all cases of premature placental 
separation. 


lUU’EIUCNCKS 
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.T. Af. Se, p. 48S, W.'iG. (2) Davis, jl/. F., am! McGcr, Jlh L\: Surg. Gynec. Ohst. 
53: 7GS, (-1) Dicchnann, ir. J.: Am. J. Oust. Sc Oyxkc. 31: 734, 1930. 

(5) main, T. ct ah: Irisli .1. M, Sc. p. 3S7, 1933. (G) Siegel, 7, A.: A.v. 

.1. OnST. & Gy. NEC, 25: 894, 1933. (7) Solomons, B., ct ah: Irish J. At. Sc. p. 

331, 1934. (8) Stroinlc, J. A.: IVeflcrl. Tidsclir. v. A^crio.sk. cn Gynaec. 37: 77, 

1934. (9) Troupin, A. S.: New Eng. ,T. Aled. 208: 351, 1933. 


Winterton, W. K.: Continuous Drip Transfusion in Gynecology and Obstetrics, 

J. Ohst. & Gynaec. Brit. Enip. 44: 510, 1937. 

Tile total quantity of blood in the average adult is aiiproxiinately 10 piiits. 
The customaiy transfusion of a pint of blood can do no more than raise the 
hemoglobin of the rcciiiient by 10 per cent. In a severe case of anemia, such as an 
exsanguinated case of fibroidss, the total hemoglobin after transfusion may still be 
less than 30 per cent. Eecognition of this fact is the basis of drip blood trans 
fusion. The amount of blood to be given in drip blood transfusion should be 
sufficient to restore the hemoglobin to the neighborhood of SO per cent. This idea, 
however, may necessitate in grave anemia transfusions not far short of a gallon. 

The introduction of sucli amounts by ordinary methods would result in gross 
increase of the blood-volume causing cardiac failure consequent upon overloading o 
the circulation. To overcome this difficulty the slow drip method was evolved. 

A rate of 40 drops per minute is equivalent to a pint in four hours, i.e. a rise o 
10 per cent of hemoglobin in an adult. This rate should be regarded as the inaxmia 
permissible rate of administration to a nonbleeding patient who is to receive s^vera 
pints. In a patient who is bleeding the liemoglobin should still be increased by 1 
per cent over four hours. 

These large transfusions obviously necessitate a number of donors for each cas • 
Little difficulty in obtaining donors lias been c.xpericnced since the adoption of tlic 
practice of putting the onus of responsibility firmly upon the relatives. All donors 
must be of the same group as the patient and as each other. 


J. P. Gr.EENHILI-. 
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5. In cases arising in elderly priniigravidae, especially in those with dispro- 
liortion. 

6. In cases displaying symptoms and signs of hemorrhagic infiltration of the 
myometrium. 

7. In cases associated with tardy labor. 

The end-results following routine cesarean delivery in the type of 
cases herewith enumerated were considerably more encouraging than the 
results following other methods of treatment in eases of a similar type. 
Nevertheless, it must be emphasized that the mortality rate following 
cesarean delivery in premature separation of the placenta (11.2 per 
cent) is more than tAviee as high as the accepted mortality of cesarean 
section in general. 

The classical section was the most common type of operation per- 
formed. Loav cesarean section figured prominentlj" in the reports of 
many Avriters Avho are deeply convinced it should be used far more fre- 
quently in the treatment of this grave complication of pregnancy. This 
conviction is based on the obsein'ation that the maternal mortality is 
much loAver foUoAving the cervical than the classical procedure. 

Eeference has been made previously to the disposition of the uterus in 
violent eases of premature separation. It is quite generally acknoAAd- 
edged that hysterectomy alAA^ays should be performed, first, if the organ 
fails promptly to contract and, second, if the myometrium is infiltrated 
extensively Avith blood. 


SUMMARIZATION 

From the foregoing extensive survey of the available literature dealing 
Avith premature separation of the placenta for the five-year period, 1932 
to 1936 inclush^e, the folloAAdng summarization may be made : 

1. In a series of 249,331 deliveries, there were 2,319 cases of premature 
placental separation, an incidence of 0.93 per cent. It aauII be obseiu'^ed 
that the incidence is approximately 1 in 100 deliveries. In private prac- 
tice it may be someAA^at less and in hospital practice somcAAdiat more 
than 1 per cent. 

2. Premature separation of the placenta prognostically is one of the 
most perilous complications of pregnancy. It is associated Avith a mater- 
nal death rate of more than 6 per cent and a fetal mortality ranging from 
45 to 100 per cent, and averaging about 70 per cent. 

3. Since the cause of the condition is not definitely knoAvn together 
Avith the presence concomitantly of grave complicating conditions in 
many instances, pregnancy toxemia especially, it is obvious that no 
specific type of treatment is applicable to all cases. 

4. The active treatment of premature separation is customarily classi- 
fied into: Expectaait, radical, surgical (cesarean section). 

The expectant form of treatment employed in conjunction Aidth sup- 
portive measures has proved most satisfactory in the management of the 
milder cases and is associated AAuth the loAvest maternal mortality rate. 
In the treatment of the severe eases, radical surgical treatment Avas very 
definitely superior. 

5. The second, the radical plan, embracing various forms of obstetric 
maneuvers, as dilatation of the cervix, manual or instrumental, bagging, 
the high application of forceps, combined and podalie version, as AveU as 



Department of Reviews and Abstracts 

CoKifUCTi;!) nv Ifuco KituF.NKKS'r, :Ar.D. 


Selected Abstracts 


Sterility 

Caflior, P.: Studies on the Mode of Transportation of the Human Ovum, ZentralW. 

f. nyniik. GO: 1S7;5, lOilG. 

'J'lip aiitlior prosentH (diuical niid oxporiinental nvidoiipp tliaf following’ the injection 
of jo'olaii given in a dose of rat units there will be found at tlie tenth and 

eleventh days of the ey<de, an immediate apposition of tlie fimbriated end of the 
Pallopiun tube on tlie rupturing or ruptured Graafian folliidc. lie believes that by 
means of this injeidion a situation is ereafed whieli rdosely corresponds to the 
physi ol ogieal ] irocess. 

On the basis of liis observations the author eomdudes that wlien the follicle rup- 
tures, or immediately before, the timbrialed end of the Fallopian tube covers the 
rupturing follicle so that at the instant of rupture the ovum and the follicular fluid 
are injected directly into the ostium nbdominale of the tube. 

The ovum is convoyed into the desired direction maijily by the muscular action 
of the pars isthmic.a of the tube and in this mechanism the fimbria ovarica plays 
probably the imjiortant role. If is readily .«cpn that for proper functioning of this 
incehanism, free mobility of flic Fallopian tube is essential and it is therefore ini- 
porfant, in certain eases of sterility, not only to ascertain the patency of tbe tube 
but also to restore its free mobility. 

lllCIIAKD E. SOMMA. 


Daniel, Nitescu, Soiniain, and Georgcscu: Study of the Physiology of the Fallopian 

Tubes in Women, Eev. fran^. do gv-iiec. et d’obst. 32: 421, 10.37. 

For pregnancy to occur, it is necessary not only that the Fallopian tubes be 
permeable but also that they possess the power to contract in order to direct the 
ovum toward the utei-ine cavity. 

They experimented with 25 human tubes removed at operation and found: that 
tubal contractions began at the ampulla and were directed toward the uterine end; 
that nicotine in small doses increased the tonicity of the tubes but in large doses 
suppressed the contractions and paralyzed the tubes. In the presence of nicotin^ 
adrenalin no longer -was able to excite transitory tubal activity. Small doses o 
pituitary had no effect but large doses diminish the tonicity and frequency of tuba 
contractions. Prolan sensitizes the tubes to the effect produced by estrin. Corpus 
luteum also reduces tubal tonicity. 

J. P. GREENiimn. 


Te Groen, L. J.: Some Aspects of Sterility, South Afi-ican M. J. 11: 725, 193/. 

A detailed history of the marital relationship is essential. Dyspareunia, whetliei 
primary or secondary-, requires attention. Treatment must be directed at the cause 
of the lesion. The general investigation of a sterility case is followed by 
tion of the semen shortly after coitus. The frequency of sterility due to i 
husband varies between 20 and GO per cent. 
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OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF OCTOBEIl 7, 1937 
The following papers and discussions were presented : 

Uterine Bleeding With Virilism. Dr. Virginia G. Rheuby (by invitation). 
(For original article, see page 119.) 

The Potential Bisexual Character of the Ovary. Drs. A, J. Ramsey and .J. F. 
MeCahey (by invitation). (For original article, see page 111.) 

Virilism and Female Pseudohermaphroditism With Relation to the Bisexual 
Nature of the Ovary. Drs. .T. F. JMcCahey and A. J. Ramsey (by invitation). 
(For original article, see page 104.) 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF OCTOBEE 12, 1937 
The following papers were presented: 

The Female Pelvis as a Focus of Infection in Arthritis. Dr. David N. Barrows. 
The Effect of Estrogenic Hormone Upon the Contractility of the Fallopian 
Tubes. Drs. Samuel H. Geist, U. .T. Solomon, and ]\r. E. Mint/.. (For original 
article, see page G7.) 


Thiele, George: Coccygodynia, J. A. Jt. A. 109: 1271, 19,37. 

Coccj'godynia was found to be accompanied by .'spasm of the levator ani and/or 
coccygeus muscles in 64 of 69 patients seen by 9 different observers. 

Spasm of the piriformis muscle was found in 31 of 33 patients with i)ain in the 
supragluteal region or down the back of the thigh. 

In a series of SO patients treated by massage by S different proctologists GO per 
cent were cured, 33.7 jicr cent wore definitely improved and 6.3 per cent were un- 
improved. 

On digital rectal examination, with the i)atient in the Sims position, spasm of the 
levator is easily detected by latcropo.storior i»rossure. The piriformis muscle i.s felt 
with the tip of the finger just distal to the sacrospinous ligament. It is most easily 
felt on the right side when the xiatient is lying on the left side and vice versa. 

In all cases a uniform technic of massage has been used. With full length inser- 
tion of the finger in the rectum, latcropostcrior pressure will place its flexor surface 
horizontally across the surfaces of the levator ani and coccygeus muscles almost at 
a right angle to their fibers. These muscles are massaged in the long direction. 
Massage is begun lightly. If definite imjjrovement does not result after the first 
four to six massages over a period of a week or ten days, orthopedic or other in- 
dicated consultation .should be sought. 


Gr.ovirr. Eiksk. 



no 


AJticincA.v jot.-iKVAr, ()|.* DiisTK'riJK's Axn cvxicf'or.oc.Y 


iiiiiximiil point or fortiUty. \V<- muy proionno H„it Iilu> in nnininlH nl.so in tiio Iniimm 
foni.'ilo s^onio vnrinliiltly oiviiim in this position. As far as wo Icnow, piwntns of Ihc 
linnian spocios rotnin tho factor of foiiility only for u sliort porioil. Tliorcforc, 
forlilizafion niust follow in oloso sofjnonoo to c.olialdtation, jussinninir that only ono 
ovnin is piodiuod in (andi cycle. Ali.sohitcly ri'milar cycles .an* nnconinion. Unox- 
lioctod irropdiiritios in nionslrualion nisi occur at any time. Hence, one jmi.sf 
tioulit the intulliliility of the O^ino-lvnuns theory of u ^*safc jierifid,'' even if 
applied oidy in flic strielcst .sen.se of limiting it to Icnown I'veli'.s of minor vari.ahilitio.s. 

I’opularizut ion of the thoncht ol a safe period is jironc to hrin^ nnicli unliajipine.ss. 
Tlie prolth'm still is sniijcet to dclmte and Ihc laity .shonid he informed that the mutter 
is not settled. 

Ilfco EmmxmsT. 


BCclfirc, C.. and Francois. E.: Chronic Gonit.al Infection In the Etiology of Persist- 
ent Sterility in the Female, Hull. Sue, d’ohst, ef do gynde. 2G: 70.'), ]!).i7. 

Of no eases of sterility of the female slmlied l»y the authors, only 11 of the 
jiatients heennie ])n>gnnnt. In alnio.'-i half of tlie remaining 00 women, hotii tubes 
were I'oniph.dely eIo,-.ed. In inoro (him three-fonrths of them the tulial ohstnie.tion was 
diu' to chronic genital infeetions and in nearly two-thirds of these ea.«e.s flic causative 
organism was tho gonoeoee.ns. 

In oiu'-foiirlh of all (ho slorilo womon tho lidios wioo jiatont hut (ho lumen was 
inaricodly oonstrietod. In over three-fourths of (hose eases, the cause of this was a 
e.hronie. [lolvic infection hut the gonocoeens was rosponsihlo for only ono-tldrd of those 
infections. 

In tho remaining (mo-fourth of (ho authors- sterile women, (ho tubes were normally 
patent. However, fri'Ciuently tho pormeahility could not ho determined at the time 
of oxuinination or only after using very high pressures. Likewise in these cases 
ehvonic pelvic infection was found in throe- fourths of (hem. A positive gonococcus 
reaction was (ditaiued in one-half of those oases. 

.T. P. GKKEKIIlLn. 


Graf, A.: The Fertility of Women After Amputation and Paciuelin Treatment of 
the Cervix Performed for Erosions and Elongation of the Cervix, jNfonatschr. 
f. Geburtsh. u. Gyniik. 105; 27-, ll)o7. 


Many author.s have rojiortod that miscarriages and sterility follow amputation 
of the cervix. Tlicrefore Graf undorlook to follow up all the patients who had 
cervical amirutations at (he Diis.schlorf IVoinan’s Clinii; since 192S. He found 21 
siudi cases. Only 4 of fhc.«c women subsequently became pregnant while tlie other 
seventeen remained sterile in spite of good cosmetic re.sults. In the same period of 
time 25 women were treated with the Paquelin cautery and none of these subsequent!} 


became pregnant. 

The author explains the sterility which follows amputation of the cervix as follows. 
Normally the cervical secretion, which is alkaline, bathes the upper jiart of the 
v.agina. This prodnce.s a favorable medium for siierniatozon. When the cervix 
is removed, this alkaline secretion is missing and (lie .sjierm cells come to rest in an 
unfavorable acid medium. Furtbennore, the spermatozoa have dilheulty getting into 
the uterine cavity because there is no cervix dipping down into the posterior vagina 


fornix. 


J. P. GBEEXIimL. 


Weiser, Frances J.: The Relationship of Contraception to Sterility, J. Contracep- 
tion, 2; 78, 1937. 

Medical writers occasionally have slated that tlie prolonged u.“e of any^ pre- 
ventive measure may produce relative sterility, i.e., may delay conception. "Aeiser 
investigated this problem from clinical records and now presents the following 
findings: The contraceptive prescribed at the clinic bad been employed by these 
■women for from three to forty-two months before pregnancy was decided upon. 
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The conditions of hyperinenorrhea and polymenorrhea play a part in sterility, as 
well as vitamin deficiency. Diagnostic curettage is a valuable therapy for sterility. 
Ovarian dysfunction and uterine displacement require treatment. Insufflation and 
lipiodol injection of the tubes are becoming routine procedures to determine patency 
of the tubes. Injection of hormones, x-ray irradiation of the hj’pophysis and 
ovaries have their indications, as well as artificial insemination with husband’s or 
donor’s semen. 

F. L. Adair and S. A. Pearl. 

Gierhacke, E.; The Fertility Vitamin E, Klin. Wchnschr. 15: 221, 1936. 

Vitamin E which controls fertility has heretofore been neglected clinically. Its use 
therapeutically in England, Switzerland, and Denmark in both human and 
veterinarian medicine has led the author to conduct a series of experiments which 
he describes in detail. This experimental work convinces him that A'itarain E is 
most essential for the completely efficient reproductive life of both humans and 
animals. He is convinced that the administration of vitamin E is essential in the 
treatment of habitual abortion, primary sterility in the female and also in sterilitj' 
of the male when this latter is not neuropathic in origin. The future, therefore, 
holds a rational form of therapy that should prove liighly successful in these tj'pes 
of reproductive disorders. 

Ealph a. Eeis. 

Albrecht, B.: Periodic Fertility and Sterility, Arch. f. Gyniik. 161: 23, 1936. 

There is an orderly and regular cycle of fertility and sterility in woman which 
is controlled by the biologic processes. This results in definite “fertile” and 
“sterile” days. The fertile days are linked with ovulation and are therefore the 
twelfth to the sixteenth days preceding the next menstruation. Two to three days 
preceding the abo%’e-mentioned days must be included since this represents the dura- 
tion of fertilibility of the sperms. 

It is absolutely impossible to determine the relatively sterile days with mathemat- 
ical accuracy because of the well-known irregularities and variations of the normal 
menstrual cycle. Ovulation frequently is early and just as frequently is delayed. 

However, the author believes that many of the sterile couples under treatment 
can be helped by an accurate determination of the fertile period and by careful in- 
struction as to the optimum time for fruitful coitus. 

Ealph A. Eels. 


Guthmann, H., and Vetter, H.: The Question of Temporary, Physiologic Sterility 

Among Women, Monatsehr. f. Geburtsh. u. Gyniik. 104: 129, 1937. 

The authors investigated the relationship of the time of conception to the 
menstrual period in 146 carefully controlled cases. They found a definite accumula- 
tion of pregnancies at a particular time in the cycle but nevertheless there was a 
wide spacing of conception in the menstrual cycle. Pregnancy was possible not only 
in the midinterval period but also just before and shortly after the bleedings. The 
authors insist that the use of the so-called safe period is not a substitute for opera- 
tive or radiologic sterilization in cases where sterilization is indicated for medical 
or eugenic reasons. 

J. P. Greenhill. 

Emge, Ludwig A.: Is the So-Called “Safe Period” Trustworthy? Western J. 

Surg. 44: 28, 1936. 

A careful analytical study of all available data leads the writer to various con- 
clusions, among them the following: There no longer can be any doubt that the 
period of conception includes minimal and maximal possibilities in each menstrual 
cycle, regardless of the divergence of opinions regarding the exact position of the 
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film m fix-cd jvitli )i(>,'i(, find .sffiinpd u-i(h a modified 
Woll.Kidiwarl/. .Molutimi, waflicd wiUi water and comitcr.^taincd with Loefller’s 
itiodi^dotu! Idiio, Thin stain imparts a dull tirnyish color to ovorv tliinff except the 
head.s of the sp(!nnafo/,ou: the latter slaml out n.v hriftht frolden or yellowi.di 
.‘^j)ol.s i)i thi." pray liacljpronnd. 'I’lie .•dain is exeepf jonallj' selective for spermatozoa; 
the sp(.*rniatoxoori head.s maintain their iinu-jtliolopit! (diaraetori.sties indcfinitelv. Tlie 
stain furtlier serves to identify spermatozoa of ilitl'ereni .“piados as well as of ditferent 
individuals of the same sjiecies. 

B. SKnarx. 


Donay: Hystcrosalpingography and Its Dangers, JJull. Soc. d’ob.st. et de gviif-c. 
25: nil. 1 !).'!(!. 

.Since lt)27 .Doiiay and his asso(“iafes have made 1,-tOP hystero.salpingograras. The 
fact <'annnt he denied that llu* jirocedure is dangerous. Furthermore, in his opinion, 
the inl<’r[)retation of tlu' films is more ditlieult tlian the operation itself. Even after 
years of e.V[ierience, mistakes can ?)e made in interpreting the x-ray p)iafes. By 
means of a special aiiparalns the author luis obtained good results. He, mentions 
a number of abnormal ocenrrenees especially injection of lipiodol into the peritubal 
tissu(> and into tin: vadns of the uterus, and /rom tJie.'-e info the large veins. .Serious 
c.omjdieations may arise when lipiodol is enij)loyed in the j)resenoe of an open hydro- 
sal|nnx because occasionally the retained substance transforms the hydrosalpinx into 
a pyosalpinx. 3n four of IIk* author’s ca.^es infection resulted in such ease.®. In one 
pjitiont, tin abscess was ojiencd by eolj>otomy and in two other patients hysterectomies 
liad to be ])crfonno<l. 

Beeanse of the risk's of lij)iodol the author first ejnj)loys tlie Kubin test in cnse.s of 
sterility. 

.T. P. CRnEXiiiLr.. 

Mocfpiot, Palmer, Lejenno, and Razi: Hystcrographs With Lipiodol Controlled 

Manomctrically With Low Pressures, Bull. >Soe. d ’oltst. et dc g>'nec. 25: 519, 

The authors found that after injection of lipiodol into the uteru.'s, contractions 
of the latter were useful but not iudi.‘!j)Ciisablc for the propulsion of lipiodol into tlie 
tubes. If a pressure of 5 to 7 cm. Hg was used, lipiodol entered the tubes but if 
only -t cm. of pi-e.«suro was used, the oil remained in the uterine cavity. Tin's is verj 
important to know because wlien lipiodol is injected into the uterus in cases of 
carcinoma it is most important to avoid getting lipiodol into Die tabes. 

.T. P. Gkeexiiili.. 

Margraf, B.: Tubal Ins\ifflation and Salpingography, Arch. f. Gyniik. 161: IoD', 

3t);ui. 

The autlior reports a series of 160 women in wlioni tubal insufiliition, salpingog- 
raphy or both were done for .sterility. In 122, the tubes were patent but on J 
22 became pregnant subsequently. One of thc.«e and four of those with tubes clo.se 
developed tubal pregnancies and 17 carried the pregnancy to term. Tubal insufflation 
with or without hysterosalpingography probably has definite therapeutic as we “i® 
diagnostic imlue in the treatment of sterility. The author calls attention to the ugi 
incidence of tubal pregnancy following these procedures. 

Ralph A. Reis. 

Braiilt, P., and Tizon, A.: Hysterosalpingography and Sterility, Bull. -Soc. d’obst. 

et de gyiiec. 26: 262, 1037. 

Tlie authors report their results in 50 cases of hysterosalpingography performed in 
sterile women. .Sixteen of these women (32 per cent) became pregnant. Of these 
women 13 had living babies, 2 liad abortions and 2 had ectopic pregnancies. In tne 
patients who had the ectopic pregnancies, the tubes appeared abnormal on the x-ray 
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ilore than 50 per cent had used the method for one year or longer. After dis- 
continuation of contraception iinprcfrnation occurred in 50 per cent within the first 
month, and in a total of 05 per cent within three months. Of the women using pro- 
tection for a year or more belter than 55 per cent conceived within three months 
after planning a pregnancy. 

Contraceptive measures as prescribed by this clinic apparently do not play any 
role in the cavisation of sterility or in the time required for concej)tion. 

Hugo Eurexfest. 

Huhner, M.: The Huhner Test in the Diagnosis of Sterility Due to Necrospermia, 

Japanese J. Obst. & Gyncc. 19: 508. in5(). 

The up-to-date gynecologist very wisely rofuse.s to treat a woman for sterility 
until satisfied that the husband is not at fault. He therefore first examines several 
condom specimens (one is not enough) and if he persistently finds only dead 
spermatozoa, he instructs the patient to have her husband examined by a urologist 
and treated for this condition. 

Many ycar.s ago Huhner made a series of experiments which showed that virulent 
gonococci do not interfere with the vitality of spermatozoa and are not therefore 
a cause of neeroi^permia. 'Whenever gonorrhea causes sterility, it is due to the 
pathologic changes brought about in either .sex by the gonorrheal inflammation 
(occlu.sion of the vas in the male or closure of the Fallo 2 )ian tubes in the female). 

Hidmer for many years cttlled attention to an artificial necro.«permia which is not 
uncommon. He refers to those cases in which the patient, fearing that the condom 
specimen would become cold before it reaches the doctor, either puts the condom in 
a jar of supposedly warm water or else places the condom wrapped in a towel under- 
neath a hot water bag or on a hot radiator. In these cases the heat is too great and 
all the spermatozoa are killed at once. For this reason Huhner for years advised 
his patients not to use any heat at all in connection with the condom specimen. At 
times also the powder, which manufacturers place into condoms to help their easy 
application, has a detrimental eftect on the vitality of the spermatozoa. 

Huhner has seen quite a few cases in which he has examined many condom 
specimens with all the precautions previously mentioned, and in some cases as early as 
twenty minutes after coitus, and always found only dead spermatozoa in the con- 
dom and yet a post-coital examination (Huhner Test) revealed very many, very 
lively normal spermatozoa in the wife’s vagina. In some of these cases the 
spermatozoa removed from the female genitals after coitus remained alive for 
several hours under the microscoire while in the condom specimen they were found 
dead within twenty minutes. 

J. P. Gkeeniiill. 

Hanson, E. M.: Rubber and Sperm-Survival, Lancet 1: 1400, 1937. 

A study was undertaken to determine the spermicidal iJotency of rubber sheaths. 
The specimens were collected in .sheath.s, immediately transferred to glass tubes and 
transported to the laboratory. There 0.5 cm. of semen was transferred to the sheaths 
of the tests and kept at 37° C. In control tubes the sperm remained at full activity 
for five hours. In highly spermicidal sheaths all sperms were dead in three-quarters 
of an hour. The most spermicidal sheaths appear to be latex rubber and the least 
those made of molded rubber. 

H. Ceo.se Hesseltine. 

Williams, W. W.: Examination of Suspected Semen Stains for Spermatozoa, J. 

Lab. & Clin. Med. 22; 1173, 1937. 

Spermatozoa, when dried on clothing or elsewhere, maintain their morphologic 
characteristics and staining properties over long periods of time. This fact is of 
medicolegal importance. The following technique has been found useful in demon- 
strating spermatozoa: A small piece of the soiled cloth is treated with two drops 
of saline solution and with a blunt edge of a scalpel the surface is scraped upon 
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Kucstiicr, II.; RMnlts of Snlpingostomy, Ardi, f. (JynUk. IGl: JO.'JG. 

Tim autlior n'porls (ho oolloiMod .<-t!t(i.di.•..^ from .".7 clinic-.^. TIiIh group in- 
oliulos ;i.'{ oponitions of roiiii|iliuitiitioti of (ho Inlu! into (ho nlorUH. In (he 
innjority of enscs. (Iiin was curried out on both (ubon. Tliorc was one death 
from omboli.-'in. Ion jiatimils oomplaim'd of sororf* dy.‘'’inefKirrho;i following (lie 
opoiution. Poslop(!nit i VO (viltiil patonoy tests on .lO of these patients showed 
ill least one )>atent tube in twenty. While in the nmiaining kO ])atients both 
tubes were foniid eh'sed. ’I’en patiemts had subserpient pregnaneiesj of these 2 
inisoarried ami S wer(> dedivered o) fnll-term babi(‘s. A j)afient has, therefore, 
only u 10 per cent ehanee of aehieving a prognaney as a result of this type of 
operation. 

Il.tm’if A. IlKt.s. 


Grccn-Annytago, V. B.: Tubo-Utcrine Implantation for Sterility Followed by 

Fnll-Tcmi Pregnancy, Brit. M. 2: (!, i;>;’,7. 

A siioeessfnl ease is rejiorted of (he use of (nbal imjdantation in the treat- 
ment of sterility in a patimit who had jn-evionsly been sterilized by tubal re.=ec- 
tion. ,V modified Bonney (ochniqne for tubal implantation i.s de.'^eribcd. The 
author eneour.'igos the adoption of this proeednre rather than salpingostomy. 
The technique is simple, and eomidete hemostasis is obtained by clamping the 
cerx'i.v and using a ring forceps on the infundihiilo-pcivic ligaments. 

'J'iiis oj)er!ition is useful whether the occlusion of the tube is at the fimbriated 
or at the cornual jmrtion. 

F. I.,. Ahaii: ani> S. A. Pkaku 

Hartmann, K.: Tubal Changes Following Madlener Sterilization, Arch. f. GyiiUk. 

162; 407, .lO.iO. 

Careful serial sections were carried out by the autlior on four sets of uterine 
tubes whicli were removed at varying intervals following sterilization by the 
i\radlencr method. Findings are de.scribed in detail, (lie most clmracteri.stic 
change being a complete hyalinization of tlio loop. In none of the tubes studied 
was the lumen jiatent nor could any fistulas be demonstrated. The author there- 
fore believes that failure following the Madlener type of sterilization is not 
due to the method but ratlicr to the faulty carrying out of the exact technique. 
Such failure is cau.^ed by insiitlicient crushing of the loop. 

Kaupji a. Peis. 


Gerloff, Klaus; Advances in the Treatment of Sterility, Zentralbl. f. Gj-niik. 60; 

2.165, 1936. 

Gerloff reports the results obtained in 102 women treated for sterility. Ao 
cases were included in which stei'iiltj' w.as due to severe hormonal disturbances. 
Ill 16 cases, treatment resulted in pregnancy which corresponds to 15 per cent o 
the total cases. 

The author believes that better results would be obtained if (lie true cause 
of sterility could be determined in every case. In the majority of cases, non 
ever, sterility probably is due to multiple factors. 

EiciiAni) E. SoJtMA. 


Van Tongeren, F. C.; Uterine Probing as a Simple Means of Treatment of 
Sterility in the Female, Arch. f. Gymilk. 161; 143, 103G. 

The author has been cariying out jirobing of the uterine cavity as 
means of treating .sterility in women for many years. He states that i n ^ 
harmless procedure when done under strict asepsis. The optimum tune 1 " 

it is the tenth day of the menstrual cycle — which is just before u a 



ABSTRACTS 


179 


plates and tlie authors had given these patients an unfavorable prognosis. The 
authors did not observe any bad effects from the hysterosalpingography. 

J . P. Greenhill. 

Bonnet, L.: Kymographic Tubal Insufflation, Ball. Soc. d’obst. et de gynec. 25: 

606, 1936. 

The author has employed tubal insufBation since 1922. A few months ago he 
reported his results with this procedure and reported an 1S.4 per cent incidence 
of pregnancy following its use. He has given up the ordinary method of carry- 
ing out a tubal patency test and now employs the kyniographic method recom- 
mended by Eubin. 

By means of a liymographic record one can differentiate between a tube which 
is normally permeable, which is impermeable, wliich is undergoing spasm or 
actuallj' stenosed, that is a tube whose lumen is more or less constricted due 
either to external or internal causes. 

During the last few years Eubin has demonstrated that there exists a relation- 
sliip of cause and effect between the liormonal function of the ovaiy and the 
peristaltic movements of the Fallopian tubes. Hence analysis of the kymographic 
records, in certain cases, will yield information about tlie condition of the ovaries. 
At the time of ovulation on tlie tenth to sixteenth day, the required pressure 
of the gas is at a maximum as is also the number and amplitude of the tubal 
oscillations. On the other liand, in cases of amenorrliea and at the menopause, 
gas goes through the tubes at a reduced pressure and the amplitude and number 
of oscillations are reduced. 

Kymographic insufflation is superior to hysterosalpingography. 

J. P. Greenhill. 

Bdclfere, 0.: Sterility Due to Incomplete Tubal Obstruction and Its Treatment by 

Diathermy, Bull. Soc. d’ob.st. et do gynec. 26: 453, 1937. 

Since 1929 Beclere has found tubal closure in 55 per cent of tlie cases he has 
studied but the closure was incomplete in about 30 per cent of the cases. He 
found that after salpingography, pregnancies occurred four times more fre- 
quently in the women who had bilateral permeable tubes than among those with 
abnormal or diminished tubal patency. 

In most cases of partial tubal closure, the cause is an attenuated chronic 
infection. To overcome such infections the author advocates prolonged diathermy 
treatment in association with vaccinotherapy. If the cervix is infected, electro- 
coagulation should also be employed after diathermy. Of great importance is 
treatment of the husband as well as the ndfe, otherwise reinfection may take 
place. Therefore, the best chances for a pregnancy are obtained by treating both 
mates. 

J. P. Gkeekiiill. 

Dalsace, J., and Wechsler, R. B.: Short Waves and Diathermy in the Treatment 

of Female Sterility, Bull. Soc. d’obst. et de gynec. 26: 391, 1937. 

In the opinion of the authors, diathermy and short wave therapy give indis- 
putable results in the treatment of sterility. Their action on the source of in- 
fection permits to overcome tubal obstruction. The shorter the period of 
sterility the better the results. Hence, every attack of salpingitis .should be 
treated as early as possible, as soon as the acute symptoms have subsided. Not 
only are excellent results obtained in cases of sterility by means of diathermy 
and short wave therapy but also these forms of treatment are followed by 
pregnancies in women who have dysmenorrhea, and those who have uterine and 
ovarian hypoplasia. 


J. P. Gkeexiiii.l. 
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This avoids injury to an early or unrecognized pregiuincy. It should never be 
carried out in the presence of inflanimatory disease or complete retrodisplace- 
ment of the uterus. 

The results obtained in 150 patients in the Amsterdam clinic are reported : 
47.5 per cent of vomen of the series became pregnant following probing; 3.^ 
per cent of women with primary sterilit}’- became pregnant, and 72 per cent of 
women with relative sterilities achieved pregnancy; 39 per cent of women 
became pregnant within six months, and 35 per cent of 115 who were .sterile for 
more than throe years became pregnant within six months. 

Ralph A. Ells. 


Items 


Pacific Coast Society of Obstetrics and G3mecology 

The next meeting- of the Pacific Coast Society of Obstetrics and 
Gynecology trill be held in Los Angeles, November 30 to December 3, 
1938. Headquarters trill be at the Ambassador Hotel. 


Newly Elected Officers of Societies for the Current Year 
New York Obstetrical Society 

President, Dr. Benjamin P. Watson; First Vice-President, Dr. Wil- 
liam S. Smith; Second Vice-President, Dr. Thomas C. Peightal; Secre- 
tary, Dr. Henry T. Burns; A.ssistant Secretary, Dr. Ralph A. Plurd; 
Treasurer, Dr. William T. Kennedy. 

Philadelphia Obstetrical Society 

President, Dr. R. A. Kimbrough, Jr.; First Vice-President, Dr. 
Thomas B. Lee; Second Vice-President, Dr. G. A. Outerbridge; Secre- 
tary, Dr. R. W. Mohler; Treasurer, Dr. J. V. Ellson; Councillors, Dr. 
Norris W. Vaux, Dr. George A. Ulrich, Dr. George M. Laws, and Dr. 
Lewis C. Seheffey. 


National Congress of Obstetrics and C3inecology 

The first National Congress of Obstetrics and Gynecology will be 
held in Cleveland from September 11 to 15, 1939. The management 
is in the hands of the National Committee on Maternal Welfare, Inc., 
and the address of the same is 950 Bush Street, Chicago, 111., where 
further information may be obtained. A tentative program is being 
deA^eloped which will soon be announced. There will be scientific ses- 
sions devoted to the discussion of various problems in the special do- 
main of obstetrics and gynecology as well as in allied fields, including 
nursing, public health, social serAuce, etc. A large exhibit hall ivill 
provide for both scientific and commercial exhibits. 

Interested persons are urged to become members of the Congress, 
the fee for Avhich is five dollars, and an active membership campaign 
is noAv under Avay in each state. The central office at 950 Rush Street, 
Chicago, 111., Avill be glad to receive .subscriptions. Tlie general inter- 
est thus far manifested should assure a large attendance. 

The personnel of the Amrious committees and further neAvs items 
Avill be published in subsequent issues of the Journal. 
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Fig:. 1. — Gross-colored illustration of .an ovary .showing' two recent ovulations. 
Note tlic heniorrliagc covering tlie rupture site and a part of the surface of the 
ovary. A small amount of free blood was present in the peritoneal cavity. In ad- 
dition to the ovulations present in tliis ovary, at least anotlier freshly ruptured follicle 
was present In the ovary left in situ. 


Unit Number S)2(iSn. Aged 2S years. Menstrual cycle, 24-day type. Endometrium, 
early proliferative. Day of cycle wlien hormone was administered, fourteentli. Time 
elapsed from tlie administration of hormone to removal of ovary, 3S hours. Amount of 
gonadotropic hormone injected, 50 units. 
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cst.rus period. Ovulation in Ilie.sc species is a normal periodically re- 
curring event, in the regular cycle. The second group, to whieli the 
rabbit and feri-et belong, does not ovulate cyclically, as Ileape has 
shown that in the rabbit ovulation lakes jilace onl^’’ after copulation. 
Tn the absence of the male, cstrus persists through the entire breeding 
season and the only cycle found is estrus and anestrus. In these 
animals artificial stimuli simulating copulation, mechanical or elec- 
trical, likewise serve to produce ovulation. 

In the rabbit ovulation normallj' occurs ten or twelve hours after 
cojnilation. The accurate timing of this physiologic event has enabled 
Allen to photograph the rupture of the follicle and the eruptive ex- 
pulsion of the ripe ovum. Although nervous impulses apparently con- 
trol the mechanism for the production of OAOilation in this tj'pe of 
ovulating animals, the anterior lobe of the pituitary gland still domi- 
nates ovarian activit.y. Pec and Parkes have demonstrated that Avhere 
the pituitary is removed Avithin one hour after copulation, ovulation 
docs not take place. IIypoph3’-scetomy later than one hour after copu- 
lation has no inliibitoiy effect on the ovulatory mechanism. Follicles 
which fail to ovulate undergo atresia. It must, therefore, he con- 
cluded that ovulation in the rabbit and ferret depends on two con- 
secutive events, the first of which is nervous and the second endocrine. 
It can be theorized that the nervous stimulus results in the elaboration 
by the pituitary gland of hormones necessary to owrlation. 

In 1927 Asclilieim and Zondek in Germany, and Smith and Engle in this country, 
demonstrated by a .series of experiments tlie dominant role of the anterior lobe of 
the pituitary gland in the maintenance and control of ovarian function. Thus, under 
the influence of the pituitarj' gland, follicles grow to maturity, discharge their ripe 
ova at periodic intervals, and their follicle cavities are converted into corpora lutea. 
Following hypophysectomy these accurately correlated events cease, all ovarian 
activity stops, and the genitalia slowly retrogress. Pituitary implants or extracts 
of the anterior pituitary gland cause renewed o%’arian activity and complete recovery 
of the atrophied sex organs. Suitable implants or extracts of the anterior lobe of 
the pituitary can replace the function of the normal gland in hypophysectomized 
rats. 

PolloAving the discovery of the rich source of gonadotropic hormone 
in the blood and urine of pregnant women, it tvas thought that tins 
substance represented the hormone of the pituitary gland itself. Ex- 
periments soon rcAmaled that this anterior pituitary-like substance, 
when injected into hypophysectomized rats, failed to reproduce the 
action of the normal pituitary. Follicles did not groAv nor did ovula- 
tion take place. The only activity exhibited by this gonadotropic 
substance Avas the luteinization of the theca cells of the follicle (Selye 
and his co-AVorkers, and Leonard and Smith). 

A gonadotropic substance, Avliich differed from the substances 
hitherto described, Avas found to be present in the urine of Avomen fol- 
lowing a normal or artificial menopause. This gonadotropic sub- 
stance, Avhen injected into hypophysectomized rats, resulted in the 
stimulation of follicle groAvth so that numerous follicles reached ma- 
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THE EXPERIMENTAL PRODUCTION OP OVULATION IN THE 

HUMAN SUBJBCT^^'t 


M. Edward Davis, M.D., and Arthur K. Koff, M.D., Chicago, III. 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lying-in Hospital) 

N ormal reproduction is impossible witliout successful expulsion of 
the I’ipe ovum from its follicle. The subsequent development of 
the follicle into a gland of internal secretion is necessary for success- 
ful implantation of the fertilized ovum. This physiologic process is 
little understood in the human being for no one has actually seen a 
follicle rupture nor observed its ovum prior to its transport into the 
Fallopian tube. Mature follicles have been observed and studied and 
the classic work of Allen, Pratt, Newell, and Bland has revealed 
human ova washed from the Fallopian tube. Fortunately, many in- 
teresting facts concerning this process have been gleaned from experi- 
mental procedures on laboratoiy animals but gross differences are pres- 
ent in the various species. To cope successfully with the many prob- 
lems in human reproduction, the fundamental process of ovulation 
must be better understood. 

THE EXPERniENTAL PRODUCTION OP OVUDATION IN ANIWALS 

Laboi’atory animals can be divided into two types as regards ovula- 
tion. The large majority of them ovulate .spontaneou.sly during the 

•Presented at the Ninth Annual Weeting of the Central As.sociation of Ob.stetrician.s 
and Gynecologists, Dallas, Texas, October 14 to IG, 1937, 

tThe authors yi.sh to acknowledge their thanks to the Upjohn Laboratories for 
their liberal supply of mare serum hormone and their cooperation in this work. 


Notk: The Editor aeceitts no responsibility for the view.*; and .statements of 

authors as published in their ^'Original Communication.s.'’ 
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stance. This suhstancc readies iis niaxiimnn concentration about the 
7()th day of the aniinars j^eslaiion. At no time does it appear in the 
nrine. Cliart 1 illustrates the concentration of this jifonadotropic sub- 
stance in relation to the ])eriod of «restation as deteianined by those 
authors. 'When mare serum is injected into immature animals it 
causes marked chanj^a's in the <»-onads, convert in" them into the 
mature state. It jiroduces follicle "rowth, ovulation, and corpora 
lutea. Thus, this substance, injected in youii" Komany ewes, pro- 
duced ovulation duriii" the anestrous season, and a second injection 
given seventeen days later resulted in a .second ovulation with c.strns, 
followed by jiregnancy. Young sows could be made to ovulate, and 
go into cstrus, and when the animals were bred, iiregnancy resulted. 



Chart 3. — Crraph .show.s avoriiKC wclght-s oC ovarlo.s of rats Injcctcil with 
taken from mare.s at various .stagre.s of prepnancy. Weipht.s include ovarlc.s ■vvn.a 
oviduct.s and bur.sac uttnclicd. (Cole and Hart.) 

These and many other experiments indicate that the gonadotropic 
substance present in the blood serum of the mare during pregnancy 
closely resembles pituitary extracts in its action. It produces iollicle 
.stimulation, ovulation and follicle luteinization. In its action it thus 
resembles the action of the intact pituitary (Table I). 


Tabiw. I. Reactions in Ovakies of HYroriiYSEOTOMizEP Rats 



A.P.E. SUB- 
STANCE 
(rilEONANCY 
URINE) 

CASTRATE OR 

roSTMENO- 

PAUSAE 
URINE EX- 
TRACTS 

ANTERIOR 

PITUITARY 

EXTRACTS 

OR 

IMPIjANTS 

PREGNANT 

MARE 

SERUM 

Follicle stimulation 

- 

+ + 

+ 

+ + 

Luteinization 

-t-h 

- 


-f* 

Ovulation 


- 

! + 


Degenerative changes (hemor- 
rhage and atresia of fol- 
licles) 

-f 


- -}- 



Biologic studies of this gonadotro])ie hormone liave established 
distinct differences between it and the other gonadotropic sub.stances. 
Unlike gonadotropic substance in the blood and urine of pregnant 
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turity but did uot ovulate. Their ova remained imprisoned, ultimately 
degeuernted, and the follicles became atretic. Hellbaum found that the 
pituitary glands of horses long castrated contained only this pure 
principle. 

It is apparent from the foregoing that the anterior lobe of the 
pituitary gland is responsible for two distinct reactions in the control 
of ovarian function. These two inflxicnees may be due to a single 
hormone or to two distinct fractions. Experimental evidence favors 
the elaboration of two discrete hormones. The first is a follicle stimu- 
lating hormone, such as that obtained from the urine of women in the 
postmenopausal period. Under the influence of the “follicle stimu- 
lator '' ])rimary follicles grow to maturity. The second factor is a 
luteinizing hormone. Ovulation and the conversion of the follicle 
cavity into a corpus luteum depend on the concurrent action of these 
two fractions at a proper stage in follicle development. A pure 
“luteinizer” has not been isolated as yet but the gonadotropic hor- 
mone in pregnancy urine comes the nearest to being a pure “lutein- 
izer.’' Ovulation in the human being probably is the result of a 
proper balancing of these two actions. There is little evidence at the 
present to theorize the existence of an ovulation center. In the human 
being the entire ovulatory mecluinism is under endocrinal control al- 
though in nonspout aneously ovulating animals nervous stimuli probably 
start the mechanism for the production of ovulation. 

It has been a relatively simple procedure to produce ovulation 
experimentally in most laboratory animals. In nonspontaneously 
ovulating types ovulation can be induced by the injection of most 
gonadotropic principles. However, attempts to reproduce this phe- 
nomenon artificially in primates and in the human female have met 
with very little success. Hisaw and his co-workers have achieved this 
in a monkey by correctly balancing and timing the injection of follicle 
stimulating and luteinizing extracts. No investigators have thus far 
succeeded in producing ovulation in women. This is probably due to 
the fact that specific gonadotropic hormones have not been isolated 
in a sufficiently pure state. Extracts of the anterior lobe of the 
pituitary gland which, theoretically, should be the ideal substances have 
not been available in a sufficient state of purity for human therapy. 
Ross and Hamblen have shown that gonadotropic substances derived 
from pregnancy urine and blood Avhen given parenterally have failed 
to produce any consistent changes in ovarian activity. One can thus 
conclude that the artificial production of OAmlation in the human 
being will result only from a hormone or hormones derived from 
extracts of the anterior lobe of the pituitary or from gonadotropic 
substances simulating their actions. 

GONADOTROPIC HORMONE PROM MARE SERUM 

Cole and Hart, in 1930, observed that for a limited period the blood 
of pregnant mares contains a high concentration of a gonadotropic sub- 
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Freshly ruptured follicle 


Eip:. 3. — Grop.s view of tiie ovary showlnjr recently ruptured follicle a.« well “f 
current corpus luteuin (twenty-llrst day of menstrual cycle). Xotc the licniorrnaga. 
clinracter of the recently ruptured follicle. 

Unit Number 1.10184. Aged 83 yeiir.«. Alon.strual cycle, regular 27-day 
metrium, late proffcstational type. Djiy of c.vcle when hormone was adm’nlsterea, 
twenty-first. Time elapsed from the administration of honnone to removal of ovar>, 
10 hours. Amount of gonadotropic hormone injected. GO units. 



4. — Cross section through the recently ruptured follicle showing 
thrown into numerous folds and marked hemorrhagic extravasation 
cavity and beneath granulosa. (Unit Number 146184.) 


the granulosa 
into central 
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Avoinen, the mare senim fraction is not excreted in the nrine at anj’- 
time during gestation. It is not nltrafdtrable through collodion mem- 
branes as are pregnancy nrine substances. Thus mare serum hormone 
either has a higher molecular weight or possibly is combined with a 
large molecule which prevents it from passing through collodion mem- 
branes. It is apparently a peptide and is not soluble in the usual fat 
solvents used for the isolation of estrogenic hormones. 

Although it has been possible to use mare serum in experimental 
investigations on laboratory animals, its administration is not feasible 
in the human being. Cartland and Nelson have successfully obtained 
a highly purified preparation of this gonad-stimulating substance. 
Their procedure consists essentially of fractional precipitation with 
acetone or alcohol, removal of impurities by proper adjustment of 
acidity, and final jirecipitatiou of the hormone fraction in the presence 



Fig-. 2. — A cros.s .section tlirougli one of the recent ovulations showing the general 
characteristics of a freslily ruptur’d follicle previously described. XIO. (Unit Num- 
ber 92689.) 

of increased concentration of acetone or alcohol. Yields of hormone 
as high as 60 to 90 per cent hav'e been regularly obtained from the 
crude plasma in the form of a product representing a 130-fold puri- 
fication. The hormone fractions are obtained as dry, white, water- 
soluble powders which are remarkably stable, furnishing a satisfac- 
torj'- basis for preparing sterile solutions for laboratoiy and clinical 
studies. Since this preparation is unstable under ordinary conditions 
it must be kept in a dry state. It is essentially free of objectionable 
serum proteins. Many laboratoiy tests indicate the lack of any toxicity. 

It has been biologically a.ssayed by a method developed in the labora- 
tories which is based upon the increased weight of the ovaries of im- 
mature female rats injected with hormone as compared ndtli those of 
uninjected controls. The rat unit has been defined as the total dose of 
hormone Aihich, given in divided daily subcutaneous doses in twenty- 
one- to tAventy-three-day-old female rats Aveighing 30 to 40 gm., will 
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0. — Gross i)liotofi:r!U)Ii of ovary showinj? recent ovulation and current corpus 
luteum. Note the lieniorrhaKic character of the freshly ruptured follicle and the 
rupture point sealed by a gelatinous blood-tinged plug. 

Unit Nunibci- 3!)00l. Aged 31 years. Jlenstruul cycle, irregular. 'Endotuetriuni, 
early proliferative. Day of c.vcle when hortnone was administered, sl.vth. Time 
elapsed from the administration of hormone to removal of ovary, 20 hours. Amount 
of gonadotropic hormone injected. 50 unlt-s. 


Current corpus luteum , 


/ 



'‘-Recent ovulation 


Pig. 1 . — Cross section of the newly ruptured follicle showing the wavy boide 
granulosa cells and the follicle cavity almost completely distended by gelatin 
slightly blood-tinged fluid. (Unit Number 39004.) 
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produce by the fifth clay a pair of ovaries weighing 65 mg., which is 
5 times the weight of the ovaries in the uninjected controls. It is 
notewortlij’- that in rats the response of the ovaries varies according 
to the amount of hormone inneeted. Small doses cause maturation 
and ovulation of a few follicles, and little or no groAvth of the remain- 
ing primary follicles. On the other hand, the administration of large 
doses results in the development of numerous maturing follicles, 
luteinization of unrupturecl follicles, but no ovulation. 

EXPERUMENTAL PRODUCTION OF 0\UJLATI0N IN THE HUJIAN BEING 

About two 3 'ears ago we became interested in the gonadotropic 
fraction obtained from the urine of pregnant mares, because experi- 



Fig-. 5. — Cross section through the current corpus luteum showing the well organizeJ 
luteal border and old hemon-hage in central cavity. (Unit Number 146184.) 


mental evidence indicated that this fraction was likely to produce 
ovulation in the human being. In our earlier experiments tve admin- 
istered the fraction both subcutaneously and intramuscularly with 
varying results. Previous experimental work indicated to us that the 
use of this substance was likely to be most successful when adminis- 
tered intravenously. The available patients were carefully tested for 
protein sensitization, and the hormone was then administered intra- 
venously. 'Women who were to be subjected to laparotomy for a 
variety of pathologic conditions were chosen for this work. Many of 
our subjects were at the period in life when there is a rapid decrease 




102 


AMKHICAN JOUHNAIj OF OHSTKTRICS AND GYNECOIADGY 



Fig. 10. — Gross view of ovary containing recent ovulation. The follicle walls were 
almost completely collapsed so that the folds ■were numerous. The small cavity con- 
tained a small amount of hemorrhagic fluid. The entire follicle presented a reddish, 
hemorrhagic appearance. 

Unit Number 20755. Aged 38 yeai's. Alenstrual cycle, irregular. Endometrium, 
men.strual phase. D.ay of cycle when hormone was admlni.stercd. .seventh. Time 
elap.scd from the ndminl.str.'itlon of hormone to removn] of ovary, 22 hour.s. Amount 
of gonadotropic hormone Injected, 00 units. 



Fig. 11 . — A higher magnification of a portion of the corpus luteuni showing t 
relatively unaltered appearance of the granulosa cells and the marked vascuiai j 
and congestion of the surrounding ovarian stroma and the theca interna. XO-o. 
Number 20755.) 
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EIe:. 8. — Gross view of one of the recent ovulations sliowing- the site of rupture 
of the follicle. Close inspection of this fresh rupture point showed a pinkish- 

gelatinous fluid exuding from it. 

Unit Number 64161. Aged 22 years. Menstrual cycle. 14- to 21-day type. Day 

of cycle when hormone was administered, fifteenth. Time elapsed from the adminis- 
tration of hormone to removal of ovary, 17 hours. Amount of gonadotropic 

hormone injected, 60 units. Ovarie.s .showed two recent ovulations and current 
corpus luteum. 



Pig. 9. — A cut section through this rupture point showed the cavity partially Ailed 
with a bloody fluid. Histologic examination revealed no iuteal transformation. No 
fibroblasts had migrated through the granulosa layer. (Unit Number 64164.) 



Tablb ir. Resume op Findings in a Group of Patients Who Eeceived Mare Serum Hormone 
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of ovarian activity. Otliers liad pathologic conditions which would 
mask any results wliich might be obtained. However, it was absolutely 
necessaiy to examine the ovaries in situ and to subject them to careful 
histologic study to determine the effectiveness of the preparation as 
judged by the reactions induced in tlie ovaries. The time interval 
from tlie administration of the substance to the time when tlie ovaries 
were inspected, and removed was varied. Evidence concerning the 
reactions of the ovaries to the substance at different times in the ovarian 
cycle was likewise accumulated. Table II presents a resume of the pa- 
tients who received mare serum gonadotropic substance. 

DISCUSSION 

Pi'om the foregoing table and illustrations it is evident that recent 
ovulation was present in approximately half of the patients to whom 



Fie:. 12. — section of the wall of the recently ruptured follicle showing’ the early 
proliferation of the granulosa cells. They still retain the follicular characteristics 
showing no luteal transformation. No fibroblasts have migrated into the cavity from 
the theca interna. Groups of theca interna cells stand out rather prominently. X180. 

Unit Number 1G2189. Aged 45 years. Menstrual cycle, 28-day type. Endometrium, 
early proliferative phase. Day of cycle when hormone was administered, eleventli. 
Time elapsed from the administration of hormone to removal of ovary, 17 hours. 
Amount of gonadotropic hormone injected, GO units. 


tliis substance was administered. To make certain that an ovulation 
is of recent origin, it is almost always necessary to obtain histologic 
sections of the corpus luteum. It is difficult to estimate the age of a 
ruptured follicle by gross inspection alone. In many iustanees the 
current corpus luteum which represented the patient's normal follicle 
activity was present in addition to the recent corpus luteum. This 
was additional evidence that the recently ruptured follicle was arti- 
ficially produced by the gonadotropic substance. Furthermore, in a 
number of instances more than one corpus luteum of recent origin 
was present, thus suggesting that more than one follicle can be made 
to ovulate by administering adequate amounts of this substance. 
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subeuiaiieonsly or ininiYciioiisly. On the oilier luuul, lie was able to 
iiuliice ovulation in these animals by a single intravenous aclininistra- 
tiou oi' a large amount of hormone. 

J he dural ion oJ. time that elajised from the administration of the 
substance until ovulation was produced Avas unusually short. We have 



Fig. 13 — TIic wall of a large unruptured follicle showing the active pioliferatlon 
of the granulosa as a result of the administration of gonadotropic hormone. Note 
the numerous mitotic figures. 

Unit Number 1S4313. Aged 4-1 years. Menstrual cycle, regular 28-day type. 
Endometrium, early proliferative phn.se. Day of cycle wlien liormone was admin- 
istered, eleventh. Time elapsed from the administration of hormone to removal of 
ovary, 23 hours. Amount of gonadotropic hormone injected, 50 units. 


Fig. 14. — The granulosa cells appear as in tlie mature follicle prior to its 
Theca interna cells can be seen in the folds between the granulosa border, aj-’ 
(Unit Number 154313.) 



been led to believe that the process of ovulation in the human being 
extends over a period of several days or longer during which time the 
follicle sloAvly reaches maturity and ultimately, some time in the mid 
cycle, ruptures and discharges its ripe ovum. It is probable that in 
many of our experiments maturing follicles ivere already present, so 
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In evaluating the effect of gonadotropic hormone it was necessary 
to establish the exact age of the corpora lutea present in the ovaries. 
Gross and histologic studies of our material revealed eailier stages in 
tlie formation of the corpora lutea than heretofore published. The 
best collections of early corpora lutea rather accurately dated are 
those described by Allen, Pratt, Newell, and Bland. Their criteria of 
age were followed. 

Grossly, the majority of these corpora lutea showed distinct points 
of rupture, either hemorrhagic in character or exuding a bloody fluid, 
or a blood-tinged gelatinous substanee. In only two follicles Avere 
there distinct plugs and a distention of their caAdties b.y a blood-tinged 
gel. A slight amount of blood-tinged fluid AA'as present in most of the 
follicle caAuties. 

Histologic examination rcA'ealed the Avails of the follicles collapsed 
and greatly folded. In most instances the granulosal cells of the 
follicle seemed little altered from the prerupture stage. No appai’ent 
luteinoid changes could be discerned. In seA^eral instances the early 
stage of luteal hj^pertrophy Avas present. The “streaming out” effect 
of tlicv coagulum suggestiA'e of secretory actiAuty on the part of the 
granulosa Aims present in the majority of the corpora lutea. There 
Avas no migration of fibroblasts into the granulosa layer or evidence 
of Amseularization. A careful comparison of these corpora lutea Avith 
those described by Allen and his eo-Avorkers indicates that the majority 
of our corpora lutea Avere less than eighteen hours old and feAv as old 
as thirty-six hours. Their age Avas Avell Avithin the period of time 
AAdiieh elapsed betAveen the administration of the gonadotropic hor- 
mone and the time of the remoAml of the OAmry in question. 

In the illustrations the gross and microscopic characteristics of a 
fcAv of these early corpora lutea are pictured. A comprehensive study 
on the deA’^elopment of the human corpus luteum Avill be published at 
a later date. 

The endometrium Avas obtained and studied in most of the cases. It 
AAms impossible to correlate the stage of endometrial development with 
the menstrual data in many instances, for all of these patients pre- 
sented pathologic changes of the genital organs necessitating the 
pelvic surgery. Furthermore, irregular bleeding AAms the outstanding 
symptom in many of the patients. 

Although most of our patients received about 60 units in a single 
dose, the results obtained by using the larger doses have not been 
determined as yet. In experimental animals it has been found that 
large doses of mare serum are likely to produce unusual enlargement 
of the ovaries Avithout corpora lutea. Thus, the dosage required for 
exeessnm enlargement is much greater than that required to produce 
ovulation. "We believe that it has been possible to provide the neces- 
sary impulse for ovulation in these patients by the intravenous ad- 
ministration of this gonadotropic hormone principle. Snyder has 
shoAAm that early in pregnancy the oAmries of rabbits do not respond 
to small amounts of gonadotropic hormone repeatedly administered 
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The clinical application of this exi^erimental Avork pi’csents certain 
problems. The majority of the grou]) of patients used in this work 
AA'ere probablj’’ having normal ovarian activity and periodic ovula- 
tions. To produce artificial ovulation in Avomen A\'ith normal OA'aries 
may be less difficult than 1o do so in AA’omen Avho haA'c little or no 
OAmriaii activity. The therapy of this ucaa^ gonadotropic material in- 
Amhms the treatment of patients in Avhom OAmi-ian failure lias re.sulted 
in a lack of follicle development and an absence of normal ovulation 
Avith their concomitant mcnslrual abnormalities or infertility. In 
these Avomen the dosage of the hormone, the interA'al, and the method 
of its administration AA'ill determine to a large measure the succe.ss of 
the therapy. 

Much laboratory experimentation indicates that the amount of hor- 
mone sufficient to stimulate groAAdh of follicles may not be sufficient 
to produce OA’ulation. Too large an amount of gonadotropic substance 
causes the formation of man.A' atretic follicles and the imprisonment 
of their ova but no OAUilation. "We luiA'e some clinical evidence that 
the most effective mode of administration is to give Iavo or three intra- 
muscular injections of 15 or 20 units at daily inteiwals to be folloAA’^ed 
by a single intravenous administration of the same or a larger amount. 
Thus, follicles can be stimulated to groAV to maturity at Avhich stage 
the intravenous administration proAudes the stimulus necessary to 
cause oAmlation. These and man}’- other problems Avill have to be 
Avorked out by prolonged clinical inAmstigation. 

In general, clinical administrations of gonadotroi^ic substances have 
met Avith Amry little therapeutic success. Most of them liaAm not been 
isolated in a sufficiently pure form so that they can be used in the 
human being. Those that haAm been purified to this extent have been 
ineffeethm in the production of changes in the OAmries. The reports 
of the successful use of some of these gonadotropic substances have 
been based on casual observations and haAm not been substantiated by 
careful Avorkers. Koss and Hamblen, in a recent report, concluded 
that gonadotropic substances are not aAmilable in sufficient concentra- 
tion to proAude desirable therapeutic results. 

Judging from the results of these inAmstigators, substance from 
pregnancy irrine will probably find little place in therapy. The 
source of hypophyseal glandular exti-acts is obAdously limited. On the 
other hand, mare serum provides a concentrated and abundant source 
for a gonadotropic substance Avhich apparently stimulates normal 
physiologic changes. It Avill be necessary to do a great deal more 
Avork to determine just Iioav this substance fits into our glandular 
therapeutic armamentarium. 


CONCLUSIONS 

1. It has been possible for the first time to produce oAmlation m 
Avomen by the intraAmnous use of a gonadotropic hormone derive 
from serum of pregnant mares. 
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that completion of the process resulting in ovulation -was very rapid. 
On the other hand, in the women ivho were in the latter lialf of the 
cycle, maturing follicles ordinarily’- should not have been present, and 
yet we found recent ovulations with equal frequency during this 
period. We can thus theorize that this substance is capable of causuig 
rapid follicle growth, and that these follicles rupture, release their 
ova and are converted into corpora lutea all within the space of 
tweut3’'-four to thirty-six hours. Experimental evidence lends weight 
to this theory. For example, the rabbit normally ovulates about ten 
hours after copulation, or after the administration of a suitable 
gonadotropic substance. 



Fig-. 15. — The coagulated substance extending from the granulosa cells has been 
described as a “streaming-out” phenomenon. The individual granulosa cells show no 
evidence of lutelnization. No fibroblasts have penetrated into the cavity. X525. 
(Unit Number 154313.) 

It should be noted from Table II that the majority of recent ovula- 
tions were found in women between the fifth and thirteenth day, and 
between the seventeenth and the twenty-fifth day of their cycles. In 
some of these women it was impossible to date the cycle. The signifi- 
cance of this fact is as yet not understood. It should also be noted 
that in three women who had metrorrhagia and no definite rhythm to 
their bleeding, ovulations were present in all. This fact is of impor- 
tance in that it may point the way to a clinical use for this substance. 
However, in three eases among this series where the endometrium 
showed typical glandular hyperplasia, no ovulations occurred. The 
significance of these observations is not yet clear. 




A STUDY OP THE WATER, SODIUM, AND ENERGY EXCHANGE 
DURING THE LATTER PART OP PREGNANCY* 

R. H. Preyberg, M.D., R. D. Reekie, M.D., and C. Polsome, M.D,, 

Ann Arbor, Mien. 

(Inoin ihc Department of Internal Medicine and the Dejiartment of Ohstetrics and 
Gynecology, 2'he Medical School, University of Michigan ) 


I T HAS been sug-gested that retention of water ina}' be tlie eanse of 
the toxemias Avhich occur iate in pregnanej'^ (pre-eclampsia and 
eclampsia). Cummings^ found that the incidence of toxemia was 
gi’eater in those patients who gained more than thirty pounds during 
liregnancy. He further pointed out that rapid and excessive gains in 
weight during the eighth and ninth months "were the results of fluid 
retention, and aiijieared several weeks before definite edema could be 
demonstrated. Wieloeh- states that Avater retention occurs universally 
in his eases of toxemia of pregnancy. Arnold and Pa}"'^ hai^e reported 
the prevention and control of eclampsia by restricting the fluid intake 
to the amount of urine the patient excretes and by further dehydrat- 
ing the patient by the use of magnesium sulphate and hypertonic solu- 
tions of dextrose. 

It is well kuoAvn that Avater is often retained in cases of toxemia of 
pregnancy in amounts sufficient to cause gross edema. Indeed, the 
opinion is quite prevalent that not onty in cases of toxemia, but in 
all pregnant Avomen Avater is retained in excess of the amount needed 
to form the fetus and its adnexa and the neAV maternal protoplasm. 
PinlU claims that in 95 per cent of his cases of pregnancy there is 
some degree of “occult or gross edema.” Stander’* and more recently 
Oberst and Plass® have shoAvn that there is an mcrease in blood volume 
and a dilution of the blood during pregnancy. 


Prom observations such as these it is apiiarent that a knoAvledge of 
Avater metabolism during iiregnancy is needed. Excejit for studies 
of the blood, all aiiproaehes to the study of Avater metabolism during 
pregnancy liaAm been entirety inadequate. Recently, as a result of 
the researches of NeAvburgh and his associates’^-® and Peters,*’ it has 
been possible to deal directly AAUth the problem of Avater metabolism. 

We have started iiiAmstigations planned to tliroAv more light on the 
problems of AAmter metabolism during pregnancy and the suggested 
disturbance of Avater balance associated AAdth the toxemias. The first 
study, reported herein, concerns primarily the exchange of Avater and 
sodium’ during the last tAvo months of normal pregnancy and a short 
period post partum. Data regarding the exchange of nitrogen and 
total energy, obtained during the course of this iiiAmstigation, are 
included in this communication. 


♦Presented at the Ninth Annual Meeting of the Central As.sociaflon of Ohstetrlcian.-? 
and Gynecologists, D^lla-s, Texas, October 14 to IG, 1937. 
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2. This hormone has been isolated in such an advanced state of 
pnrity that its administration by the intramuscular or intravenous 
route is devoid of danger, provided that suitable safeguards are estab- 
lished. 

3. Biologically, this gonadotropic hormone resembles extracts and im- 
plants of the anterior lobe of the hypophysis but differs chemically and 
biologically from all other gonadotropic substances heretofore studied. 

4. These experimental ovulations have provided the earliest human 
corpora lutea yet described. 

5. Clinieall.y, this gonadotropic hormone should prove efficacious in 
the therapy of patients in whom follicle growth and ovulation are at 
fault. 
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lactation, and that the changes produced in them were similar to those occurring 
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origin. 


J. P. Greenhill. 
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Study tlio patient cooperated splendidly; she ate all of the food each day except on 
the day of delivery and tivo days early in post partum. Vomiting-, proteinuria, 
and glycosuria never occurred, lienee the intakes and the urinary and fecal excretions 
of the substances studied were satisfactorily determined. 

Details of the -water balance and the net balance of sodium, nitrogen, and energy, 
and the body weight are presented in Table L In Chart 1 the body weight and the 
exchange of nitrogen, energy, sodium, and water are shown graphically. 



Chart 1. — The nitrogen, energy, sodium, and water exchange and body weight 
during the last two months of pregnancy and early post partum. P, in each case 
resents fecal excretion. 

From December 18 through December 26, because of improper regulation of the 
room temperature, sweating, crying spells, and an acute upper respiratory infection, 
insensible loss of weight could not be accurately determined. As a result water and 
energy exchange could not be calculated during this time. On the day of deliver)' 
due to su-eating and other unusual events, it was impossible to make the usual obscmi- 
tions. Itt Table H the items accounting for the reduction in body weight (6,2o0 
gm.) on the day of delivery are presented. 
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METHOD 

The subject of this studj- ■was an American girl, aged 17 years, who was in her 
first pregnancy. She was 157.5 cm. in height. Her average pregravid weight was 
46.5 kg. She had been in splendid health before this pregnancy. During the second 
and third months she had only slight nausea and occasionally vomited, otherwise 
she felt entirely well throughout the pregnancy. 

Beginning on the seventieth day before delivery she was fed a simple weighed 
diet consisting of milk, eggs (boiled), bread, butter, jelly, corn flakes, canned pears 
and grapefruit, and sugar. The diet was identical day after day. It contained 
82 gm. protein, 91 gm. fat, and 247 gm. of carbohydrate; the calorific value was 
2,133 or about 46 calories per kg. of pregravid body weight. There was an ex- 
cess of alkaline ash equivalent to approximately 12 c.c. normal alkali. 

On December 27 (at the end of four weeks) the diet was changed slightly; salmon 
was substituted for the eggs, and different fruit was served. The dietary formula, 
however, was practically unchanged; protein S2 gm., fat 93 gm., carbohydrate 230 
gm., calories 2,085. This diet was served daily until January 26, when it was changed 
by the addition of 110 gm. of 40 per cent cream, altering its composition to protein 
85 gm., fat 137 gm., carbohydrate 233 gm., calories 2,498. Beginning February 6, 
jelly was omitted and the amount of butter was increased to keep the calorific value 
the same. This was the last change made in the diet. 

Metabolism studies were begun on the sixty-second day before delivery and con- 
tinued throughout the remainder of pregnancy and for a short period in puer- 
porium. During most of the time the metabolism periods consisted of seventy-two 
hours; for a short time at the beginning and post partum, twenty-four hourly 
periods were employed. Heat production was determined by the method of 
Newburgh, Wiley and Lashmet,io which depends on the measurement of in- 
sensible loss of weight. The actual percentage of total heat eliminated by the 
vaporization of water was determined* in the manner described by Newburgh and 
others,ii and this factor was used in calculating total heat production from in- 
sensible loss of water. Since the patient was quantitatively fed, energy balance 
could be calculated. Nitrogen balance was determined by analysis of ingesta and 
the urine and feces by the Kjeldahl method. One tenth gram was added to the 
measured, daily nitrogen excretion, to represent the nitrogen loss from the skin 
and its appendages. 

Complete water balance was determined according to the technique of Wiley and 
Newburgh.s This method deals with all the knonm. increments of water exchange: 
as sources of water the water of food, water drunk, water resulting from the ox- 
idation of foods, and preformed water are determined, and the amounts of water 
eliminated in the urine and stool, and as vapor are measured separately. 

Sodium balance was calculated by comparison of the intake and the urinary ex- 
cretion of this element. The amount of sodium in the ingesta and urine was de- 
termined by the Butler-TuthilDa method. Wiley and Wileym have shown that the 
fecal excretion of sodium is negligible. Sodium eliminated through the skin was ig- 
nored in this study. To increase the sodium intake 5 gm. of NaCl were fed daily, in 
capsules, from February 1 through February 6. 

There was no lactation post partum. The water of the locliial discharge was in- 
cluded along with fecal water in the considerations of water exchange post partum. 

RESUIiTS 

The entire course of pregnancy was normal in every respect. The total gain in 
weight was very close to 9 kg. During the last two months there was a gain of 3,793 
gm. Visible edema was never present. The pregnancy ended at full term by the 
spontaneous delivery of a healthy male baby weigliing 3,229 gm. Throughout the 

*Drs. L. H. Newburgh, M. W. Johnston, and J. M. Sheldon made this determination. 
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DISCUSSION 

Chart 1 shows the nitrogen retention during this study. Throughout the last sixty- 
two days of pregnancy, uO.S gm. of nitrogen were retained; the average daily 
retention was 0.82 gm. This is distinctly less than was found by Himscher and 
othersi'* in their own investigation (.3.1 gm. daily), and le.ss than that observed 
(2.28 gm. daily) by other investigator.s as reported by Hunscheris in a review of 
the litciature. The reason for the ditfcrence is undoubtedly the result of a number 
of factors including the size, state of nutrition, and physical activity of the mother.s 
prior to pregnancy, the size of the babies, and the nitrogen and calorific values of 
the diets. For instance, Hunscher’s patient was 68.5 inches tall and nornialh' 
weighed 135 pounds, in contrast to the smaller .size of our subject. Moreover, 
Hunscher’s subject received an average of 19 gm. nitrogen and 3,400 calories daily 
in contrast to 13 gm. nitrogen and about 2,200 calories fed our subject. The protein 
in our diet was of good biologic value, and the amount of nitrogen retained was 
more than sufficient for the formation of a fully developed fetus and its adnexa.’® 
It should be noted that from January 26 until delivery on February 7, when the 
calorific value of the diet was greater- than previously, the nitrogen retention was also 
slightly greater. During early post partum, the nitrogen exchange was irregular; 
later there was a slight retention of nitrogen. 


Table II. Known Items of Weight Loss Duuing the Day of Deliveky 


GRASrS 

Baby' 

3,229 

Placenta, cord, and membranes 

433 

Amniotic fluid 

354 

Blood 

124 

Vaginal discharge 

105 

Urine 

1,401 

Feces 

440 


A study of the energy' exchange reveals several interesting facts. From Decem- 
ber 7 through December 17, the energy inflow' exceeded the energy outflow by 3,820 
calories, an average of 347 calories daily. Since the water exchange during this 
period was slightly' negative, the increase in weight (304 gm.) recorded during this 
time resulted from the formation of new protoplasm. A simple calculation will 
prove that this statement is true. Assuming that the amount of glycogen in the body 
remains constant and that true water balance exists, changes in body weight will be 
the result, almost entirely', of changes in the amount of protein and fat in the body. 
From December 7 through December 17, 5.95 gm. of nitrogen W'cre retained. Thus 
represents 37 gm. dry protein (N x 0.25) which will require the association of IH 
gm. -water (3 gm, of w'ater per 1 gm. dry' protein). This 37 gm. of protein accounts 
for the storage of 148 calories. Since the energy exchange show's a retention of 
3,820 calories during this period, 3,820 minus 148, or 3,072 calories must have been 
stored as fat. The w'eiglit of the fat stored is 3,072 divided by 9.54 or SS3 gm. 
With this amount of fat, 38 gm. of w'ater are stored (0.1 gm. w'ater per 1 gm. fat). 
The body weight during this period should be increased by the sum of these items 
(37 plus 111 plus 383 plus 38) or 509 gm. if water balance obtained. However, dur- 
ing this period, the elimination of water exceeded the intake by 28.9 gm., hence, tne 
net gain in weight w'ould be 509 minus 28.9, or 286, which very closely approximates 
the observed increase in body' weight, 304 gm. The small difference is rea y un 
derstood when one considers the deposition of inorganic material and glycogen m 
the growing fetus, which has been ignored in this calculation. 

From December 27 through January' 25, the energy transformation exceeded the 
inflow by 1,510 calories, 50 calories daily. During this same period there was a re- 
iPTifion of 1,399 gm. of water in excess of that used in the formation of new proto- 
TiHsm This accounts for most of the increase in w'eight (1,532 gm.) observed du - 
L'tr tliis period. Because of the .slightly negative energy' balance beginning Januar 
soothe chlorific value of the diet was increased by 415 calories daily, making the 
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*Water vapor could not be accurately determined. 
tAmniotic fluid mixed -with part of urine on this day. 
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pregnancy. After this subtraction is wade 

(1,881 minus 1001) 880 gm, of water 


remain. 


To understand where this water is located, one must consider many possibilities, 
Tlio amount of araniotic fluid might bo increased. Beck, 20 however, states that 
commonly there is no increase in amniotie fluid after tlie seventh month, in fact it 
usually decreased in amount. 


It is well known that maternal blood volume usually increases during pregnancy.^ 
In our subject the volumes of maternal blood and plasma were measured* at inter- 
vals (during the last two months of pregnancy) and were found to be: 


date plasma volvme totaij blood 

VOLUJfE 


c.c. c.c. 

Dec. 7, 1935 2,340 4,140 

Dec. 27, 1935 2,380 4,100 

Jan. 17, 1936 2,400 4,210 

Feb. 7, 1930 (early in labor) 2,160 3,660 


From these data we cannot ascribe any of the retained Avater to the maternal blood. 

The weight of the fetus normallj* is doubled during the last two months of intra- 
uterine life. Accordingly it is reasonable that the fetus in our subject added at least 
1,500 gm. to its mass during the period of study. Since the water content of the 
normal human fetus at full term is approximately 70 per cent of its weight, it can 
be estimated that 1,050 gm. of water Avere added to the fetus during the period 
of investigation. Of the total amount of Avater used in the formation of new protein 
and fat (931 gm.), the portion entering into the formation of feiol tissue cannot be 
directly determined. However, Macy and Hunscherio state that during the last tAVo 
lunar months of pregnancy an average of 43 gm. of nitrogen are retained by the hu- 
man fetus. Assuming the fetus in our subject added this amount of nitrogen to 
its mass, then 806 gm. water AA'cre added along with it. Accordingly, 244 gm. of 
water (1050 minus 806) were added to the fetus in excess of that united Avith the 
protein made. Thus, it is reasonable, ignoring the small amount of AA'ater stored 
AAdtli fat tissue (0.1 gm. water per 1 gm. fat) that no more than 636 gm. of water 
(880 minus 244) were retained by the maternal organism throughout this last two 
months of pregnancy, in excess of that amount used in formation of neAV tissue 
("superhydration'-'). This amount of AA’ater retained is only 1.3 per cent of the 
immediate postpartum body Aveight, and averages 12 gm. daily. Since fluctuations 
of 500 gm. of body water are common, and a gain or loss, up to 1,000 gm., has been 
observed^i in a normal male individual Avlien the intake of food and Avater, and the 
physical activity, were constant, we do not consider the retention of 634 gm. of AA'ater 
by our subject significant of an important "superhydration." 

SUMMARY AND CONCLUSIONS 

The nitrogen, energy, sodium, and Avater exchanges observed during 
the last two months of normal pregnancy, and for a short period post 
partnm, are presented. Changes in body weight are discussed in rela- 
tion to the energy, sodium, and water balance. The larger fluctua- 
tions in body weight resulted from significant changes in the body 
water, which accompanied parallel shifts in sodium balance. When 
the intake of sodium was abruptly increased by feeding 5 gm. of 
sodium chloride daily for six days, there Avas a marked retention of 
sodium and water during the first three days; the sodium and Avater 
balance Avere negative during the first fcAv days after the sodium m- 

"””^31004 volume determinations were made by Dr. p. H. Eethell. 
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energy- balaiico again posifivo. Tin's accounts for the gain in weiglit (391 gni.) 
{luring the following six days when there was almost exact water balance. 

Following parturition the energy- transformation lessened due to the confinement 
to bed, and to the loss of that increment of total metabolism previously contributed 
by the fetus.’ " 

Chart 3 shows retention of sodium throughout almost the entire period of study. 
It must be hept, in mind, however, that urinary sodium is the only excreted sodium 
measured. I'^'roybcrg and Grant>s have found that from Go to more than 200 mg. of 
sodium arc eliminated through the skin of normal adult individuaks during normal 
activity, in twenty-four hours. It is reasonable to assume that our patient eliminated 
approximately 0.1 gra. of sodium daily through the skin, in which cn.se there was 
le.'JS sodium retained than represented in our data. During the periods of greatest 
gain in body weight (December .30 to January 1, .Tanuary » to 7, January 23 to 25, 
and I’ebniary 1 to 3) sodium (and water) was retained in amounts greater than 
usual. In order to study the cfl'ect of an abrupt increase in the intake of sodium, 
5 gm. of NaCl were fed daily from February 3 through February G. There was a 
retention of 3.G5 gm. of sodium and of 1,001 gm. of Avator in excess of that used 
in the formation of new tissue, during the first three days of this period. During 
the second three days, only 0.7S gm. of sodium was retained, and the elimination 
of water exceeded the intake by 201 gm. On the fir.sl day after the high intake of 
sodium wa.s stopjied, the elimination of sodium could not be accurately measured be- 
cause parturition occurred. The sodium balance was negative on February 8 and 9; 
on February 10 it again became slight!}' positive, indicating that the elimination of 
the added sodium had been completed. This response to feeding NaCl is identical to 
that observed in a normal nonpregmint indiA-idual by ^Yiley and 'Wiley.’o 

Newburgh’s method for determining insensible loss of Aveight gaA-e gratif}nng re- 
sults in this subject. During the last forty-tAvo days of pregnancy the amount of 
AA'ater A’aporized is strikingly constant. LikoAviso, during the first six days post 
partum the Avater vaporized Avas very nearly the same each day. 

IVhcn one considers the exchange of water along AA'ith the body Aveight, it is ob- 
served that just as in the case of sodium, there AA'as retention of Avator during each 
period in Avhich the Avcight increased more rapidly than usual. Likewise, each time 
the body AA'cight decreased (.Tsinuary 8 to 10, and 17 to 19), negatiA’c Avater balance 
was recorded. One thousand and one grams of Avater Avere retained in excess of that 
needed for the formation of new tissue during the first three days of the period of 
high sodium intake (February 1 to 3); this retained Avater, along A\'ith the positive 
energ}' balance Avhich obtained during this time, accounts for the sharp increase in 
body weight obserA'ed (a gain of 1252 gm.). 

In computing water balance, four sources of Avater must be considered. Three 
sources alAvays contribute to the total, namely, AA'ater drunk, Avater of food, and AA'ater 
formed In' the oxidation of the mct'abolic mixture. To the sum of these three in- 
crements is added a fourth source, the "preformed AA'ater'’ liberated, if body tissue 
is burned, as part of the metabolic mixture; if ncAV tissue is formed, the AA'ater used 
in the formation of it is sxihtractcd from the sum of the first three sources. So 
the value for "preformed Avater" may be phis or minus. The algebraic sum of all 
four items is therefore not merely the AA’ater intake, but is "available AA'ater." It is 
this available Avater Avith AA'hich the total AA'ater lost from the body is compared in 
computing Avater balance as presented in Table I and Chart 1. 

During the fifty-three days of pregnancy Avhen Avater exchange Avas measured 
151,491 gm. of water (the sura of all AA'ater drunk, Avater of food, Avator of oxida- 
tion, and Avater liberated by destruction of body tissue) needs to be accounted for. 
The total amount of Avater lost from the body by all avenues of excretion during this 
time Avas 148,079 gm. Thus, there AA’as a gross retention of 2,812 gm. of Avater. 
Of this 2,812 gm. of Avater, 931 gm. entered into the formation of body protein 
and fat, leaving 1,881 gm. of Avater still to be accounted for. Our subject responded 
to a sudden increase in sodium intake in a normal manner, Avhich is at first a re- 
tention, and later, a corresponding loss of Avater. Hoavca'CI’, the occurrence of par- 
turition did not give us the opportunity to record the loss of Avater, Therefore, it is 
necessary to subtract the amount of water retained, 1,001 gm., in order, to arrive at 
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r f compcnptc for the loss by sweating, hyperventilation, and the 

I y 0 obtain watCT during labor. In the lower animals this mechanism seems 
to function perfectly. Personally, I tliinlc it is possible to pick up positive evidences 
of toxemia earlier in other ways than by the observation of an excessive gain in 
weight. \Uiat to do about excessive storage of water in the absence of toxemia 
we do not know, since we have had no idea of what the process is. 


DR. HAROLD S. MORGAN, Lincoln, Neb. — ^Dr. Preyberg and his co-workers 
have shown convincingly that the pregnant woman reacts to changes in water balance 
as does the normal nonpregnant woman. The translation of these thoughts into the 
realm of clinical obstetrics is intriguing. We have constantly before us the pic- 
ture of the pregnant woman suddenlj' showing a marked increase in weight. This 
increase in body weight we have been taught to consider an early manifestation of 
toxemia, apjiearing in most cases before there is any rise in the blood pressure. 

It has been our experience that it is entirely possible to handle this type of patient 
along the lines indicated by Newburgh and Preyberg in other communications. It 
is a rule in our practice to weigh every obstetric patient at every visit to the office. 
The patient is, of course, weighed without her clothes. If perchance a sudden ex- 
cessive gain in weight is noticed during the last trimester, the patient is promptly 
placed on a restricted regime which may be detailed as follows: (1) All salt re- 
moved from the diet. (2) Intake and output of fluids approximated as closely as 
possible. (3) Increased rest, frc.sli air, and sedation if necessary. (4) Return to 
the office in forty-eight hours. 

If at the end of forty-eight hours she has not lost her retained water, 10 gr. of 
ammonium chloride, tliree times a day, are administered. 

Our usual e.xpericnce is tliat patients showing tliis syndrome 11111 after four or 
five day.s of careful attention, lose their water and simply, by keeping on. a 
salt-free diet and water imbalance, i.e., slightly lower intake than output, progress 
normally throughout their pregnancy. It is to be admitted that the odd patient will 
not respond and vill slowdy develop a rising blood pressure with a later albuminuria. 
It is our feeling that this patient is in a precarious condition and serious considera- 
tion should be given to the question of termination of pregnancy. 


DR. PREYBERG (closing). — It would be interesting to call to your attention 
that Straus has reported the production of the signs and symptoms of toxemia of 
pregnancy resulting from water retention induced by feeding various sodium salts 
when liypoproteinemia exists. In the absence of hyqioproteinemia the feeding of 
sodium salts did not produce symptoms of toxemia, and the results were similar to 
those in our patient when sodium chloride was fed. 

Dr. Morgan noted that the treatment of his patients nith toxemia of pregnancy 
that had edema was being carried out along the lines suggested by our experience in 
patients with edema accompanying chronic nephritis. In these patients wo consider 
two points as being important. Pirst, we make every effort to prevent the retention 
of sodium by feeding a low sodium diet and by having the reaction of the ^ 
that diet neutral, because we have observed that an alkaline ash diet will favor the 
retention of water. Second, we make every effort to remove the sodium that has 
been retained. Wlien retained sodium is excreted, a corresponding amount of water 
is liberated and removed from the body and the edema decreases.^ The inaimcr la 
has been found most satisfactory in our experience for removing sodium is the 
use of ammonium chloride. Wlien these measures are carried out it is not necessa^ 
to restrict the intake of water. One can tliinli of a situation in which t le so m 
acts as a sponge in the wafer, and when there is no sodium the wafer will not oo 
retained even though 5,000, 6,000, or 7,000 c.c. of water might be taken into the boay. 
We tliink it is more important to regulate the inorganic constituents, especia J 
sodium entering the body rather than restrict water. In patients who have severely 
damaged kidneys, it is not wise in our experience to restrict the intake of water. 
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lake was loAvered to its previous level. This entire response is identi- 
cal with that observed when llie intake of sodium chloride is increased 
in a nonpregnant normal adult. These observations indicate to us that 
the same factors that govern water balance in normal nonpregnant 
individuals would be of similar importance during pregnane}’’. The 
most important of these is the regulation of the intake of inorganic 
elements, chiefly sodium. Prevention of retention of abnormal amounts 
of sodium should therefore prevent significant superhydration, regard- 
less of the intake of Avater. 

During fifty-three days of the last two months of pregnancy, there 
was a gi'oss retention of 2,812 gm. of AA'ater; however, after deducting 
the amount entering into the formation of body tissue, that retained as 
a result of suddenly increasing the intake of sodium, and, after allocat- 
ing the pro])cr amount to the fetus, only 636 gm. could be considered as 
'^maternal superhydration. This is not beyond the normal fluctuation 
of body water. 
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DISCUSSION 

DE. WELLAED E. COOIIE, Galveston, Texas. — This experiment is unique in 
establishing an element not considered previously, namely, the normal status of the 
individual in late pregnancy. 

The excessive retention of water in late pregnancy is of considerable significance 
and may be talten into account in Pvo directions; first, that the extreme retention 
of water as indicated by edema and rapid excessive gain in weight may mean the 
onset of toxemia; the other is that such storage of water up to a certain point is 
a protective device of nature against the dehydration which may accompany labor. 
A great many of us in studying patients in the prenatal period, have encountered 
cases that tend to show the error of too great dependence upon this finding as in- 
dicative of impending toxemia, in that many women who gain rapidly in weight are, 
as far as we are able to determine by subsequent study, perfectly normal. We see, 
on the other hand, toxemic patients who do not gain in weight rapidly or ex- 
cessively; this "dry” eclampsia is likely to be very severe. I have always thought 
that water storage in late pregnancy is primarily an effort of nature to supply the 
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permit the condition of the patient to improve to a degree consistent with under- 
taking the larger operation. The cecostomy is far enough away from the midline 
to easily avoid contamination. Spontaneous closure of the cecostomy occurs unless 
special precautions arc talcen to keep it open. 

Exploration of the abdomen includes inspection of the liver, glands along the 
abdominal aorta, the regional glands, the location and hxation of the growth. 
Involvement of the liver or aortic glands prevents any probability of cure of the 
carcinoma but does not preclude the desirability of a resection for the comfort 
of the patient. Co-existing lesions in the pelvis are examined and treated as in- 
dicated. In one instance, the omentum was incarcerated in an inguinal hernia, 
the aortic glands extensively involved and the growth in the sigmoid was fixed to 
the sacrum and pelvic wall, rendering the case inoperable. In addition, there was a 
large carcinoma of the right ovary which %vas easily removed. In another instance 


Piw. 


1. — Photograph to show section and ligation of the vesseis far away fiom the 
bowel to preserve the anastomotic loops. 



the aortic glands were extensively involved, but the rectosigmoidal growti v.is 
operable and was removed. The appendix, both tubes and ovaries and 
were also removed, because there was an acute and chronic inflammation of ms 
structures. 

Preservation of adequate circulation to the portion of bowml to be 
essential. This can be readily determined by the change in color of the . 

the vessels are sectioned. There is considerable individual variation in ^ 

of the vessels to the sigmoid. In case too much of the bowel is acci en a y 
vitalized, a colostomy may be done. The pattern of the blood ® 

demonstrated by transillumination of the mesentery but is obscure in - 

Sents. men the mesentery of the sigmoid is stretched, the location of the 
Lperi r hemorrhoidal and inferior mesenteric vessels is indicated by tl;e feld of 
mSenter^' which contains them. It is desirable to section the vessels the r 

?riSn and as far from the bowel as possible in order to preserve the on^sjmnot 
°o”ps (Fig- !)• ^ obscured by f , 



0NK-STA(;E OPKKATIOX FOK kesfotjon of the EECTO- 
SIGMOID AXI> EECrF.-^r FOJ^ CAFCTNCmA (WITH OR 
'WITHOUT HYSTEKECTO:\I Y) ^ 

1. UoMuiXKn Axtkuioi; axd Postkuiok Rkskctiox 


ir. (’oMinxKD AiuHJMixoi'KtnxKAij ■Ri:f^i;cTiox 

•1. P. Pkatt. ^r.O.. Hictkoit. 

(from lilt' )it of (Ijint coloait oiol Ohsirtritv, Hrnrit ford Ilos'intaJ) 


T ill'] ideal Iroalinont of cjircinonia of Iho roetuni and roido.sifjmoid 
is comidolo oxfirpalion with rosl oral ion of oonlinuily of tlie bowel. 
No arlifieial anns can (Hjnal llie com fori of tlic nalnral mechanism. The 
value of a mcllmd will bo dclorinined by low niorlality, high rate of 
operabilily. possibilily of wide excision and conseqncnlly a high per- 
centage of cures. A one-slagc procedure is preferable if the hazard of 
operation is not increased. Difference in ]iathology and anatomic ar- 
rangement prevenls acco]ding a single standardized procedure. A com- 
bined anterior and ]iosterior re.section or abdominoperineal re.scction is 
applicable to nearly every caivinoma of the bowel below the level at. 
which a ^Mikulicz operation is possible. "When the uterus is iiu'olved, 
hysterectomy may be included in the re.section. The.sc operations involve 
]»rocodurcs which are closely akin to other gynecologic problems. The 
method here repoi’fcd is the re.sult of experience with 40 ])ationts 
operated upon since 1924. 


.AIKTIIOD 

Proliiniiairy l)io])sy of the prowtli Itirough ttie proctoscope verifies the fiiiignosis. 
Deep x-ray tlierapy ])reccde.‘= (he resection by four to six -weeks. During this period 
the general health of the patient is treated with particular attention to under-nutri- 
tion and anemia. The patient ’.s blood is grouped and matched with a suitable donor. 
For two days preceding the operation, (he patient is restricted to a low residue, high 
caloric diet. The lower bowel is prepared by cathartics and enemas. 

TIio abdominal part of the operation is similar for both the posterior and perineal 
resections. Hysterectomy may be condjined with either, but delivery of a large mass 
is easier through the perineal incision. 

The incision preferred is paramedian or median extending from the umbilicus 
to the symphysis. In obese patients, it may be necessary to extend the incision above 
the umbilicus. A right or left rectus incision is satisfactory, but in general, it 
gives a less adequate exposure. Since the abdominal procedure is completed without 
opening the bowel, the incision may be closed without drainage. 

A preliminary cecostomy should be performed for decompression when an exist- 
ing obstruction does not yield to simple measures. Tlie time elapsing between 
cecostomy and resection varies with the individual but should be long enough to 

•Presidential address read at the Ninth Annual Meeting of the Central Associa- 
tion of Oh.stetricinns and Gynecoiogi.sts at B.allas, Texa.s, October l.I to 1C. 1937. 
(Illustrated by Cinema.) 

The privilege of treating the women with carcinoma of the rectum and rectosigmoid 
is duo to the courtesy of R. D. McClure, M.D., Surgcon-In-Chief, Henry, Ford Hospital. 

The .assistance of my associates, Merrill Smeltzor, M.D., and Milo Ritter AAniitc. 
M.D., is acknowledged. 
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For tlic posterior resection, the patient is placed in Sims’ or lithotomy posi- 
tion. An incision is made between tlic anus and the tip of tlie coccyx. The fascia 
and levator muscles are divided in the midline, opening the free space in the pelvis 
made by the abdominal dissection. The loose bowel is drawn through the incision 
and the redundant loop excised giving the growth a wide margin (Fig. 5). The 



Pig. 3. — Showing the mobilization of the bowel in the abdomen and pelvis. Through 
the abdominal incision this dissection is continued to the tip of the coccyx. 



pjg-_ 4 . — Sliowing the closure of the peritoneum. The bowel has been tucked into tlie 
pelv'is. The pelvis is isolated from tlie abdominal cavity. 

cut end of the sigmoid is anastomosed to the cut end of the rectum by a fe" 
sutures. Many sutures interfere with the circulation of the bowel and result in 
sloughing. The anastomosis, when returned to the pelvic cavity, lies directly within 
the incision which provides a vent during healing and restoration of continuity o 
the bowel. A single drain is placed beside the bowel to 'promote the escape of serum 
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they may be exposed by incising the peritoneum and dissectiug the fat. Ligation 
of the inferior mesenteric blood vessels early in the resection controls most of the 
bleeding. The middle hemorrhoidals are encountered late in the mobilization of the 
rectum. It is simpler to ligate these during the anterior part of the resection. 

Mobilization of the bowel is begun by sectioning the mesenteric vessels. It is 
continued by incising the peritoneum of the mesentery along each side close to 
the bowel except at the level of the growth where a wider margin should be taken 
(Fig. 2). If the uterus is to be retained, the lateral incisions of the peritoneum 
are connected by a transverse incision at the level of its reflection from the bowel 
to the cervix and vagina. If complementary hysterectomy is included, the incision 
of the peritoneum is continued into the incision of the broad ligaments. The 
ureters are not exposed or endangered if the peritoneal incision is kept close to the 
bowel. The next procedure is the loosening of the bowel by blunt dissection with 
the fingers and scissors (Fig. 3). The loose fat yields readily except at the level 



Fig:. 2. — Showing: the Incision of the peritoneum close to the bowel except at the 
level of the growth. This leaves an abundance of peritoneum for subsequent closure 
of the abdominal cavity from the denuded pelvis. 

of the growth. The pathologic variations and the anatomic relations determine the 
procedure of loosening the growth in each individual case. The dissection from 
the abdomen is carried to the tip of the coccyx or below it. Wltile freeing the bowel 
from the sacrum, special attention is given to the lateral sacral vessels, particularly 
where they enter the sacral foramina. Injury to tlie veins at tliis point may lead 
to uncontrollable hemorrhage. 

The pelvic peritoneum is closed after all bleeding is controlled and the loose 
bowel tucked into the pelvic cavity. If hysterectomy has been performed, the closure 
is begun at the bladder. Without hysterectomy, the closure is begun at the cervix. 
Ample space is left at the upper end of the suture line to permit free passage for 
the sigmoid. In obese patients with a small pelvis, the line of incision is filled and 
no closure is needed. The break in the peritoneum is thus repaired and the 
abdominal cavity separated from the raw area of the denuded pelvis (Fig. 4). The 
omentum is drawn into the lower abdomen, and the incision in the abdominal wall 
is closed without drainage. 
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be extended around the anus to include as much skin as is indicated (Fig, 6). A por- 
tion of the posterior vaginal wall may be excised if tliat structure is involved. The 
resection may include the anus, sphincters, the greater part of the levators and 
their fascia as indicated. Tlie dissection is continued upward from the incision 
in the skin and vaginal mucosa to meet the dissection already completed in the 
abdomen. The anus, rectum, and rectosigmoid are now free and are drawn through 
the perineal opening (Fig. 7). The redundant bowel is excised. A rubber tube is 
sutured into the cut end of the sigmoid. The perineum is repaired loosely. The 
bowel may be attached to the skin edge by a few sutures. Emphasis is placed on 
a wide excision and a loose closure. The perineal like the abdominal colostomy 
functions best when there is a wide opening. A drain placed beside the bowel pro- 
vides an exit for anj’ serum or blood that accumulates in the pelvic cavity (Fig. 8). 
If the bleeding has been controlled, the drain is not needed longer than twenty-four 
or forty-eight hours. In a few instances the drain came out during the transfer 



Fig. 7. — ^Photograph (retouched) to show the liberation of the bowel completed and 

drawn througli the perineal opening. 

from the operating table to the room without any apparent harm to the patient. 
The catgut sutures holding the tube in place dissolve after a few days. The incision 
has been protected in the meantime from local soiling. Healing has advanced by 
this time to protect against the spread of infection. 

Hysterectomy combined with the resection is essential if the uterus is involved 
by the growth or shows any other important pathologic change. A complementary 
hysterectomy is useful in some cases to facilitate the operation by providing a better 
exposure. It adds very little to the operative procedure and, in fact, may shorten 
the operating time. Any type of complete hysterectomy to which the operator is 
accustomed may be chosen. Delivery of the uterus attached to the bowel offers 
no difficulty in the abdominoperineal resection. The limited size of the incision 
in the combined anterior and posterior resection may complicate the delivery with 
the uterus attached. Tliis factor should be considered in choosing the type of opera- 
tion Closure of the vaginal vault when hysterectomy is combined with the 
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!vik1 blood from tlic pelvic cavity. This is apparently not important and may be 
omitted. Tlic drain is removed in twenty-four to forty-eight hours. Tlie posterior 
incision -usually closes spontaneously. Secondary closure is necessary in some 
instances. 



Pig-. 5. — Showing tlio loop of mobilizerl bowel drawn tlirough the incision between the 

anus and tlie tip of the coccyx. 



Fig-. G. — Photograph (retouched) to show an exaggerated midline episiotomy ex- 
tended around the anus. An extensive growth involved the rectum to a point 2 cm. 
above the anus in this case. 


The perineal resection is combined with the abdominal operation when the rectum 
and anus are involved by the groivth. The perineal operation varies according to 
the location and character of the growth. An exaggerated niidline episiotomy may/ 
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licicully to prevent infection of tlie wound. In the posterior resection, drainage 
throngli llio incision appears after a feu* days and mild local infection occurs niiich 
causes some .soreness, but the infection has not spread upwards to the pelvic carity. 
As healing of the anastomosis progresses, the continuity of the bowel is re-established 
and drainage through the incision ccase.s. 

Healing of the posterior incision is u.suiilly spontaneous. Secondary closure has 
been necessary in two inst;incos. The period of healing varies with the individual. 
It is a matter of weeks. IVhile the duration of local in/lanimation is generally limited 
to a few days, one case developed an abscess in the subcutaneous tissue which drained 



Fig-. 9. Eig. 10. 

Fig. 9. — Photograph of the perineum of tlie first patient in whom ,^'1® 
anterior and posterior resection was done. This photograph was taken thiiteen 3 
after the operation. 

Fig 10. — Photograph of the perineum two months after abdominopermeai res 
tion. The bowel retracted but tlie epithelium grew in from the skin to meet it. 


through the incision. Since the incision is in the midline, the tissue tends to fall 
together. The resulting scar is minimal. The anus retains a natural appearance 

(Fig. 9). , 

Healing of the perineal incision varies with the extent and character of e 
excision. Suture of the cut edge of the skin to the cut end of the sigmoid 
nm'cker healinu, but there is the danger of further retraction of the bowel. It m 5 
L desira'lde to leave some of the bowel protruding beyond the skin. After lica g 
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abdominoperineal resection is similar to the same part of the operation in vaginal 
hysterectomy. The vagina is closed from above when hysterectomy is combined vrith 
the anterior and posterior resection. 

The amount of tissue that can be removed by either of the operations is almost 
unlimited. The growth can be given a wide margin. The regional lymphatics and 
those accompanying the superior hemorrhoidal vessels are included in the excision. 
The prime requisite (radical excision) of a satisfactory operation for cancer of the 
rectum and rectosigmoid is easily accomplished. 

The postoperative care includes an immediate transfusion in all cases. A suitable 
donor whose blood has been matched with the patient is available as soon as the 
operation is completed. Surgical shock has rarely been encountered, although it was 



Eig. S. — Pliotograph showing: the perineum closed, a tube sutured into the cut end 
of the sigmoid and a drain placed beside the bowel to permit the escape of serum 
from the pelvic cavity. 

responsible for one operative death. In this instance some difficulty was experienced 
in obtaining a suitable donor until surgical shock was manifest. It is an extensive 
operation at best; therefore, blood transfusion is an excellent preventive measure. 
Many patients might not need the transfusion, but it seems good judgment to give 
the blood rather than wait to see if it is needed. 

The diet is similar to that given in other abdominal operations. Solid food is 
witldield for two days, then a low residue diet is preferred. The patients are often 
already debilitated and require a liberal diet to promote wound healing. Oil is 
given freely to keei) the stools soft. Enemas can be given if indicated but are 
seldom required because drainage from the bowel is free. 

The tube in the cut end of the sigmoid prevents local soiling of tissue until the 
sutures absorb and the tube drops out. By that time healing has progressed suf- 
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5. An obeso ■woman, aged 51, had severe diabetes, liypertliyroidism and arterial 
hypertension (190/110). The carcinoma arising in the rectosigmoid had perforated 
the ■wall and extended into the uterus. An abscess had formed at the site of the 
perforation. An abdominoperineal resection ■with hysterectomy was performed. 
Wound infection and cellulitis of the buttock developed. She died of cerebral 
thrombosis on the twelfth postoperative day. 

6. A feeble ■woman, aged 71, had an advanced carcinoma of the rectosigmoid with 
extensive metastases to the aortic glands. She had partial obstruction ■^■hicli was 
somewhat relieved following x-ray therapy. At operation, the growth ■vvas fixed to the 
pelvic wall. A cecostomy •would have been better judgment. An abdominoperineal 
resection -was done. Following operation, she apparently realized the nature of the 
condition and refused to eat. She ■\vas given repeated transfusions and intravenous 
feedings. She died on the sixtieth postoperative day. 

In reviewing these postoperative deaths, four were deemed prevent- 
able. Profiting by the exiierience gained in these, similar instances 
should not occur. The last two were inoperable and should not have been 
done. Without operation, there is little to offer. Other cases with 
extensive metastases in the liver and tlie aortic glands have been relieved 
by resection and the family pleased with the added comfort and length 
of life. It is important to determine how far the limits of operability 
can be extended. This attitude, however, will not improve mortality 
statistics. In this series the operative mortality is 15 per cent. 

Curability is difficult to summarize. Without separating the palliative 
operations, among all the patients operated, 7 out of 11 (63.6 per cent) 
lived five years or longer; 11 out of 17 (64.8 per cent) lived four years 
or longer, and 12 out of 20 (60.0 per cent) lived three years or longer. 
Operability was 95 per cent. 


Wilson, Henry: Psychogenic Headache, Lancet 1: 3G7, 1938. 

Seventy-five patients in ■whom pain in the liead was a prominent symptom were 
studied. These included 39 -wonien and 36 men in all of whom a physical examination 
had revealed no disease. 

No type of pain was found characteristic of the psychogenic headache. The 
onset is frequently forgotten and is often the result of an evolutionary process be- 
ginning as a headache of simple worry. 

Psychogenic headaches may be classified as follows: 

Type 1. Headaches accompanying simple worry, readily recognized by patients as 
due to disquiet about current concerns. 

Type 2. Headaches incidental to anxiety states, in which cardiac, gastric, or 
other symptoms are prominent. 

Type 3. Chronic headaches, often of the pressure type, occurring especially m 
rigid indmduals who show signs of emotional immaturity. 

Type 4. Headaches conforming to description of hysterical pains, in that a 
single symptom is present without signs of anxiety or obsessional conditions, bu 
in wliich a history reveals that the headache has been a substitute for these, or m 
which its disappearance is followed by the emergence of anxiety conditions. 

Type 5. True hysterical headaches, not preceded by other neurotic conditions. 

Pa the first two types the prognosis is best but depends largely upon the flexi- 
bility of the personality. Out-patient therapy consists in obtaining an ® 

history discussing en^vdronmental strains, and reviewing the patient’s capacity lor 

adjustment. ^ Hobeb. 
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is complete, tlie redundant bowel can be removed flush with the skin. The longi- 
tudinal muscles of the sigmoid contract causing a thickened ring of circular muscle 
which seiwes as a sphincter. Even if the bowel sloughs above the skin margin, the 
epithelium of the sldn and bowel unite later to line the canal (Pig. 10). The 
perineum has a remarkable immunity to infection. 

DISCUSSION 

The outline of operations presented does not assume that the ideal 
treatment for carcinoma of the rectum and rectosigmoid has been 
found. It offers a clioiee of procedures which can be applied to almost 
any groudh of the bowel below that level at which a ]\Iilmlicz operation 
can be performed. Possibility of variation in the method as the opera- 
tion proceeds, extends the application to advanced growths. 

Formerly, mj- conviction was tliat a colostomy was essential to a wide 
excision. One patient challenged that idea unintentionallj^ 

A woman of 44 presented herself in 1924 for treatment of a carcinoma of the 
rectosigmoid. She refused operation if she were compelled to have a colostomy. 
In order to persuade her, the nature of the lesion was explained and her future 
predicted if she did not have the operation. Persistent refusal of the colostomy led 
to doing a one-stage anterior and posterior resection with preservation of the 
sphincters. Her recovery and thirteen years of comfort have stimulated the attempt 
to extend the usefulness of a one-stage resection without colostomy. 

Carcinoma of the rectum and rectosigmoid is relatively less frequent in 
women than in men. During the last thirteen years, the one-stage resec- 
tion has been done in only forty women. This series is too small to 
permit drawing any sweeping conclusions. Critical analysis of results 
is essential, however, to determine the value of the operation and 
to suggest modifications to lie tried. Katlicr than present detailed case 
reports of all the patients, it seems more pertinent to consider briefly 
the six operative deaths. 

1. This patient, aged 5G, was in good health and general physical condition. 
Her lesion was early and operable. She was in good condition when she left the 
operating room and was not given a transfusion. Shock developed four hours later, 
and the patient died before a transfusion could be arranged. In retrospect, this was 
a preventable death if transfusion liad been given earlier. Since this occurrence 
every patient is transfused immediately after operation. 

2. This woman, aged 56, was in good general health. The lesion was local without 
metastases or extension. During the mobilization of the bowel from the sacrum, 
the lateral sacral rmssels were injured. They retracted into the sacral foramina. 
She died on the operating table from hemorrhage and shock. 

3. This woman, aged 59, was obese but her health and physical condition were 
consistent with her age and weight. Determination of the point for bgation of the 
vessels was difficult. The remaining anastomotic circulation was inadequate. The 
bowel sloughed followed by local infection and peritonitis. She died of terminal 
bronchopneumonia on the fifth postoperative daj’’. 

4. The patient, aged 66 was debilitated. She had asthma, chronic bronchitis 
and chronic myocarditis. The lesion was operable. The operation was not difficult. 
She left the operating room in good condition. She died on the fourth postoperative 
day from a myocardial failure. The importance of a recent cold and sinus infection 
iiad been overlooked. 



220 


AMERICAN JOURNAI/ OE OUSTETRICS AND GYNECOLOGY 


inittcd that there is not sulTicient evidence to prove that it is patliogenic of itself.” 
Tliis work lias as yet not been verified, and therefore wc consider the results incon- 
clusive at this time. 

To US, tlie confusion in the minds of the gynecologists regarding the 
disease is evidenced, by tlie diversity of remedial agents advocated in its 
treatment. Tliese vary from douclies of all colors and concentrations, 
powders, vaginal suppositories, and tablets, to ointments, tampons and 
packs. 

It has reiieatedl}’- been shown by many observers that the trichomonad 
may be present for long periods of time in the vaginal .secretion without 
producing symptoms, and avc have at the present time under observa- 
tion 19 patients, all of whom have harliorcd the parasite for periods 
ranging from five months to a year and show no clinical evidence of a 
vaginitis, and in whom repeated smeai-s fail to show the streptococcus 
in question. Likewise, it has been definitely proved by us and others 
that the trichomonad can still be found in the vaginal secretion after 
the patient has been rendered symptom-free by our own method of 
treatment or by any of the numerous other methods advocated today. 
Also, we have repeatedl,y .seen cases having all the clinical manifesta- 
tions of so-called Trichomonas vaginalis vaginitis which fail repeatedly 
to reveal the presence of the parasite in the discharge, postmenstrual or 
at other times. To us, at least three possible explanations suggest them- 
selves concerning the clinical observations so far made by the workers 
in this field: (1) an independent causative agent other than the trich- 
omonad may produce this clinical syndrome; (2) the symbiotic relation- 
ship between the trichomonad and the streptococcus as suggested hy 
others maj^ be the causative factor; (3) the failure of patients harbor- 
ing the parasite to exhibit clinical manifestations of vaginitis may he 
due to individual immunity establi.shed for one or both of these organ- 
isms. In this presentation we shall deal chiefi.y with the first of these 
possibilities. 

The organism isolated from our cases has been positively identified 
as the Streptococcus suhaeijms of Holman. From our observations, 
which check with those of Plolman and Bergey, it has the following 
characteristics: it appears as a slightly elongated small diplocoeeus, 
noncapsulated, and develops short chains on blood agar or in broth. In 
the sugar media it ferments dextrose, sacehrose, maltose, levulose and 
trehalose, while in 13 other sugars no fermentation is produced. The 
zone of hemolysis on blood-agar plates is narrow and not as definite as 
in other strains of hemolytic streptococci, and no green coloration was 
noted. They are gram-positive, and are killed in ten minutes hy a 
temperature of 65° F., -svliieh definitelj'- distinguishes them from the 
Streptococcus fecalis. Holman sajm of them: “They are not common, 
and the sources would suggest that the majority of the strains are highly 
pathogenic. They have high invasive po-wer, and attack tissues in a 
state of low resistance. Clinically, the cases are characterized hy a 
chronic, mild course, with frequent exacerbations.” 
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STREPTOCOCCUS IN SO-CALLED TRICHOMONAS VAGINALIS 
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G. PiELDiNG Hibbert, M.D., jVkd Prederick H. Palls, M.S., M.D., 

Chicago, Illinois 

(From the Departments of Otstetrics and Gynecology and Bacteriology, College of 

Medicine, University of Illinois) 

I T IS OUT purpose in this paper to establish further the significance of 
a specifie strain of streptococcus as the causative factor in so-called 
Trichomonas vaginalis vaginitis. Tliis work is a continuance of that 
done by one of us (G. P. H.) in 1932. The clinical material was obtained 
from the Departments of Obstetrics, Gynecology and Bacteriology of the 
Universitj'- of Illinois College of Medicine, and from, private practice. All 
bacteriologic investigations were carefully performed and controlled 
under the direction of Prof. Lloyd Arnold, of the Department of Bac- 
teriolog;^’- of the Universit}’- of Illinois College of Medicine. 

A survey of the literature clearly shows that the role of the Trichomonas vaginalis 
in acute inflammatory conditions of the vagina has not scientifically been determined. 
This conflict of opinion has existed ever since tlie parasite was first discovered 
by Doimd in 1837. Scanzoni in 1856 was the first to attempt to establish its patho- 
genicity and to discuss the symptoms and treatment of the condition. He was 
followed in later years by Massa in 1885, Marchand, 1894, N. S. Davis, 1896, Maz- 
zanti, 1900, Brumpt, 1913, Hoehne, 1916, and others, aU of whom attempted to 
further the work of Donne. DeLee in 1918 was really the first clinician to emphasize 
the significance of the trichomonad and undoubtedly stimulated the more recent 
group of workers in tliis field, among whom are Bland, C. H. Davis, Stein and 
Cope, Cornell, Goodman, Kamaky, Furniss, Eowlett, and others. These men have 
tried not only to verify the work of the early observers but also have concentrated 
upon the treatment of this condition. In spite of the careful work done in this 
regard, the problem is far from solved. However, the literature is by no means 
lacking in work done to question the pathogenicity of the trichomonad, and the 
recent work of Hesseltine, Blass and Borts, Adair, Allen and Jenson, Jacoby and 
Der Brucke, Hibbert and others, clearly demonstrates both in the laboratory and 
clinic that there may be other causative agents working either independently of the 
parasite causing the disease or in sjunbiosis. Craig and Faust in their recent publica- 
tion of 1937 make the following statement regarding the pathogenicitj’' of the 
trichomonad — “Although the Trichomonas vaginalis is usually found in an abnormal 
vagina, and while gynecologists almost universally regard a form of vaginitis as 
being caused by the organism, there is no evidence of scientific value demonstrating 
that it is a pathogenic parasite. On the other hand there is much experimental 
evidence proving that it is harmless and incapable of causing any pathologic lesions. 
Dobell in 1926 was able repeatedly to infect the vagina of monkeys with the parasite 
from women without any lesions of inflammatory reaction resulting, and concluded 
that it is not pathogenic to normal hosts. IVliether it may aggravate an already 
existing inflammatory condition of the vaginal tract is undecided, but it must be ad- 

•Presented at the Ninth Annual Meeting of the Central Association of Obstetricians 
and Gs’necologists, Dallas, Texas, October 14 to 16, 1937. 
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to demonstrate definitely tlint tlie patient has produced a specific anti- 
body against the organism introduced. Up to the present time this 
has not been done in working witli the trichomonad. 

To prove tliat an immunity can he established in experimental ani- 
mals, a normal mature rabbit was given nine graduated intravenous 
injections of an active culture of the Streptococcus suhacidus at three- 
day intervals. One week following the last injection the animal was bled 
and the serum collected. Agglutination tests were made at various 
dilutions, using the rabbit’s scrum against the isolated strain of strep- 
tococcus and definite clumping and agglutination of the organisms was 
obtained at dilutions up to 1 to 640. Likewise, to. prove that the patients 
under treatment also developed specific antibodies, and that the im- 
munity persisted after the patient w-as .symptom-free, the serum of 15 
patients "was used against the known strain of organism and agglutina- 
tion wms obtained in several instances up to dilutions of 1 to 800. Three 
cases gave incomplete agglutination, and in three cases no agglutination 
Avas noted. 

In the original ivork done by Hibbert, in 1932, the Amginal application 
of the broth filtrate Avas the only treatment instituted. Here of course 
AAms the clinical apjilication of Besredka’s principle of establishing a 
local immunity by the stimulation of the reticuloendothelial system 
through the absorption of the filtrate by the vaginal mucosa. In the 
series here reported this mode of therapy aa^s further augmented by the 
repeated intradermal injections of a standardized Amecine prepared from 
the Streptococcus sxibocidus. The .strenglh of this Amceine AA'as 250,000,- 
000 per c.c. The amount given and the intervals alloAved between injec- 

Table I. Ceinical Materiae 

Total number of cases showing clinical picture of trichomonas vaginalis 
vaginitis 
Obstetric cases 
Gynecologic cases 

Gases where trichomonas was found 
Cases where no trichomonas was found 
Cases where streptococcus predominated 
Cases showing extensive exfoliation and fecal flora 

Tabee II. Eesuets of Treatment 

Average number of treatments necessary to render patient symptom-free 
Cases shoAving exacerbations during treatment 
Gynecologic cases remaining symptom-free for .3 months 
Gjmecologic cases improved but not symptom-free 
Obstetric cases remaining sjTnptom-free for tliree montlis post partum 
Obstetric cases having return of sjTnptoms post partum 
Cases requiring cervical cauterization 

tions were partially based upon the experience of Corbus* in the Avork 
done Avith the Corbus-Ferry vaccine for gonorrhea. The initial dose 
Avas alAA'ays I/20 c.e., the amount increased by %o o.c. AAotli each injection 
until the size of the reaction AAdieal aa^s about tlie size of a silver dollar 
or slightly larger. This Avas obtained in a majority of the cases Avntb 
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The established pathogenicity of the Streptococcus suJ)acid^is was 
proved in onr work by experimental inoculation of 5 patients with a 
pure culture of the organism. We were successful in 4 of these cases 
in producing definite vaginal patliology, while in the fifth case no 
vaginitis was noted. The bacterial flora in all of these eases was studied 
and all found to be free of the trichomonad and could be classified as 
normal. Two of these 4 Avomen had suprapubic hysterectomies per- 
formed during the preceding year, Avhile the other two were menstruat- 
ing normally. It was of interest to note that in the latter two cases 
the vaginitis was more acute, the symptoms more pronounced, and the 
growth of tlie implanted streptococcus was much more profuse. Ob- 
jectively the symptoms produced were intense redness of the cervix, 
vaginal mucosa and vulva, and a gray- white, sticlcj’’ discharge. Sub- 
jectively the patients all complained of a tenderness, burning and itch- 
ing about the vaginal orifice, and a Avhitish discharge that “scalded 
the parts, ’ ’ as one patient explained. 

The inoculation was done liy applying an active broth culture to the 
vagina Avith a sterile cotton SAvab, and a Avick-like sterile cotton tampon 
soaked in the culture Avas alloAA’ed to remain in the A-agina for tAventy- 
four hours. During the period of observation before treatment Avas 
instituted the patients Avere instructed to refrain from coitus, to use no 
vaginal douches, and to be extremely careful regarding their personal 
hygiene and cleansing of the toilet after stool, inasmuch as the condition 
present Avas produced by a pathogenic streptococcus. The symptoms 
Avere alloAA^ed to remain untreated for three AA^eeks in the hysterectomized 
patients and through one complete menstrual cycle in the other tAvo. 
The treatment instituted AA^as as folloAVs: At no time AA'as any bacterio- 
cidal agent applied to the vagina; the Amginal tract v^as first cleansed of 
accumulated debris AAuth drj^, sterile cotton. Then a sterile cotton 
tampon saturated AAuth a broth filtrate of the Streptococcus suhacidus 
AA^as packed against the cer\ux and alloAved to remain in place for 
tAventy-four hours before remoA'^al by the patient. An intradermal in- 
jection of a standardized Amccine made from the Streptococcus suhacidus 
AA^as also given at this time. The interval betAveen treatments Avas one 
Aveek, and the treatments Avere discontinued during menstruation. All 
four of these patients Avere successfully treated and rendered symptom- 
free in from four to seven treatments. They report to us once a month 
for smears and observation, and they haA’-e absolutely been symptom- 
free for periods Amrying from three to six months. 

To us, this series, A\4iile limited to only four cases, is of great im- 
portance, not only in definitely establishing the pathogenicity of the 
Streptococcus suhacidus, but also from the clinical experimental stand- 
point Ave Avere able to fulfill Koch’s postulates inasmuch as the foUoAV- 
ing Avas accomplished: (1) the successful inoculation of a noi’mal pa- 
tient Avith a pure strain of a knoAAm organism, (2) the reproduction of 
the characteristic pathology in the host, (3) the recoA^ery and re-identi- 
fication of the organism from the lesion produced, (4) the successful 
treatment of the patient by the use of a Amccine made from that organ- 
ism, and in our cases also by the local use of the broth filtrate, and (5) 
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trichonionails were present in largo numbers, l)ut definitely associated with the 
Slrcptococcvs ffulacuhta. Our experience in cases having repeated postmenstrual 
exacerbations showed that tlio pH might cliange rapidlj-; the reading before the 



Piff. 1. — (No. 190-440.) Mrs. H., para ii, wliito woman in si.vtii month of gesta- 
tion. Pregnancy was complicated by extreme tenderness of tlie vagina and \’inva, 
profuse discliarge, and itcliing. Microscopic examination of discharge: Pew 
trichonionads were found. Gram stain: many gram-positive dipiococci, pus, epithe- 
lium and associated flora lieavy. Patient treated as described and followed through 
third month post partum. Symptom-free since ninth month of gestation. Gram 
stain of vaginal smear at sixth month of gestation, before treatment, showing heavy 
growth of gram-positive dipiococci {Streptococcus subacidns), pus cells, epithelium 
and a.ssociated flora. 



Fig-. 2. — Gram stain of vaginal smear after five treatments in seventh month of 
gestation. (Note large number of autolized bacteria on plate.) 

menstrual period, wlien the patient was symptom-free, would often be 5.0, and at 
the height of the flare-up it would be 6.4. A study of the hanging drop in t lese 
cases failed to show any appreciable increase in the number of trichomonads, a 
the Gram stain of the discharge often showed a marked increase in tlie number o 
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approximately %o c.c. dose. It was interesting to note in many in- 
stances that as the vaginal S3’'mptoms subsided the sldn reactions rapidly 
decreased in intensity and duration, the patient often declaring that 
the dosage must he smaller because of the mildness of the reaction as 
compared to that following the first few injections given, when actually 
the amount given was often %o c.e. In private practice the injections 
were given at four-day intervals, and the dosage given usually Yoq c.c., 
seldom increased to Ylo c.c. because the patients were more accessible 
and because it was thought that better results could be obtained b}’ 
this tjTDe of stimulation. However, the results did not differ from those 
wliere the treatments were given once a week in the clinic. 

A brief outline Avith special reference to the use of the broth filtrate 
applied vaginally, and the intradermal injection of the vaccine is as 
follows : 

a. The vagina is wiped free of discharge with dry sterile cotton pledgets. 

h. At no time is any solution of germicidal nature used — ^no green soap nor mucus- 
liquefying agents. 

c. A sterile cotton tampon, approximately the length of the vagina, is saturated 
Avith the broth filtrate and inserted vaginally. This is removed by the patient 
in twenty-four hours. Lamb’s wool tampons are unsuitable because they do 
not absorb and hold the filtrate. 

d. The filtrate is applied to the external genitalia where external irritation is 
noted, and allowed to dry. 

e. Intradermal injections of the vaccine are given on the flexor surface of the 
forearm every four to seven days, the initial dosage being c.c., increasing 
in amount gradually until the size of the reaction wheal is about two inches 
in diameter. 

A study of the pH concentration of the vaginal discharge in con- 
nection with the eases studied was made; bromphenol blue and phenol 
red were the indicators used. On the whole our observations checked 
closely Avith those of Oberst and Plass, Karnalcj’’, Cruickshanlc and 
others. In those cases haAdng an associated cervicitis with profuse dis- 
charge before treatment, the average pH was 7.0, regardless, in many 
cases, of the number of triehomonads present. In these eases the bac- 
terial flora Avas unusually heavy and the streptococcus could usually 
be found in large numbers, along with staphylococci, gram-positive rods, 
gram-negath’^e bacilli, pus and debris. After treatment, and especially 
thermal cauterization of the cervix, the pH sometimes dropped to 4.8. 
Wlien it did drop, the bacterial flora, particularly the streptococcus, 
would decrease markedlj’- in numbers, as Avell as the triehomonad. Ag- 
glutination tests made at this time usually shoAved a definite active im- 
munity established, but this was variable in some eases. 

In. the cases experimentally inoculated vrith the Streptococcus suhacidus the 
average pH before inoculation was 4.8, and one week after development of the 
vaginitis the average pH was 6.4, but dropped back again to 4.8, 4.8, 5.0, and 5.0, re- 
spectively, as the patients became symptom-free. It was noted that in those cases 
where the streptococcus was the predominating organism the pH ranged from 6.0 to 
7.0, perhaps indicating a more pathologic condition present, if one used the pH of 
4.5 as a normal indicator, in contrast to an average pH of 5.5 to 6.5 where the 
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led US to believe that the number of trichomonads present in the majority of cases 
studied does not change in proportion to the change of pH reading as does the growth 
of the Streptococcus suVacidvs. It might be of interest to know' that the pH of the 
broth before it was inoculated with the Streptococcus suhacidus was 7.S, and the pH 
of the broth filtrate as wo used it averaged G.2. Wliethcr the filtrate itself aids in 
the process of changing the pH of the vagina is undecided. 

To clear up adjacent active foci of infection is of great importance, 
as is brought out by tlie number of cases having thermal cauterization of 
tlie cervix. Freeing the vagina of tliis copious discharge removes an 
excellent bacterial medium and aids in tlie efficiency of the treatment. 
"We also had three instances of chronic Bartholinian abscesses that un- 
doubtedly played a part in causing repeated exacerbations, and one case 
of an infection of Skene’s glands that was destroyed by cautery. In 
other words, to build up the resistance of tlie pelvic tissues is of im- 



Flg. 5. — Showing Streptococcus suhacidus from broth medium, showing chain 

formation. 


portance, and removing any factor that prevents an establishing of 
normal cellular reaction and function plays a part in the treatment oi 
these eases. 

Many interesting and puzzling observations were noted in connec- 
tion with onr work. We were by no means successful in rendering 
all patients symptom-free. Some absolutely failed to respond to our 
therapy, for no apparent reason. HoAvever, it is of great importance 
to realize that the majority of patients with this type of infection can le 
rendered symptom-free for months without applying mechanica , 
thermal, or chemical means to the actual destruction of the parasite. 

The possibility of transmission of this disease by coitus to the ma e 
was directed to my attention by the following ease. 

The husband and wife came to one of us (G. F. H.) quite upset because 
diagnosis of gonorrhea had been made in both, yet botli parties denied exposure, 
hanging drop of the vaginal discliarge showed a few scattered trichomonads, ‘ 
Gram stain of tlie smear showed a heavy growth of bacteria, including f 
ber of Streptococcus suhacidus, staphylococci, many bacilli, and pus. ine < 
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streptococci as well as the gram-positive and gram-negative bacilli, staphylococci, 
and pus cells. The average pH in the prenatal cases untreated Avas 6.8, Avhile that 
in the g 3 mecologic group was slightly lower, G.2. In many cases showing very little 
discharge but a marked redness and extreme tenderness of the vagina, and showing 
comparath-ely foAV trichomonads but a heaA-y growth of Sirepiococcus sulaciclus, 
the initial pH before treatment was from 6.4 to 7.0. After several treatments, which 
rendered the patient symptom-free for several weeks, the pH Avas frequently found 



Pig:. 3. — Gram stain made in ninth month gestation, showing scant bacterial flora. 

Patient symptom-free. 



Pig. 4. — Gram stain made at tenth week post partum, showing almost pure growtii 
of Doderlein’s bacillus. Patient symptom-free for thirteen Aveeks. 


to be 4.8 to 5.0, at the same time smears from the vagina shoAving very few strepto- 
cocci, staphylococci, gram-positive and gram-negath'e bacilli, many epithelial cells, 
a feAV scattered pus cells, and Doderlein’s baciUi present, although little change in 
the number of trichomonads was seen. This would indicate that clearing the vagina 
of the streptococci may have helped bring the pH nearer to normal and aided the 
vaginal mucosa in returning to a normal physiologic condition by raising local 
immunity, regardless of the parasites present. In other words, our obserA’ations 
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DISCUSSION 

DR. FRED L. ADAIR, Ciucago. — ^With this contribution Dr, Hibbert and 
Dr. Fulls have proved the pathogenicitj' of Streptococcus sudncidits in the causation 
of various cases of vaginitis. Tiiey have proved tliis e.specially in its association 
with tricliomonad.s, but so far as I can see the role of the trichomonad is still 
undetermined. 

When organisms in symbiosis produce a pathologic process we have to remember 
that any therapy which atl'ccts cither organism would be lihely to result in a cure. 
Assuming for a hypothesis that trichomonads and other organisms work in symbiosis, 
wo might sometimes see Streptococcus suhacidus and, in other cases, there might be 
other organisms. Any therapy which has a destructive effect or diminishes the 
activity of one of these organisms working in symbiosis would result in a certain 
percentage of cures. 

DR. H. C. HESSELTINE, Chicago. — Perhaps some proponent of the idea that 
the trichomonads are pathogenic will point out that 29 per cent of the g}’necologic 
group were not relieved of sjTnptoms b}' the therapy employed. Such a criticism is 
not valid in view of the fact that no single therapeutic measure (in a sufficiently 
large and adequately controlled series) has removed all symptoms. The contribu- 
tions by Allen, Jensen and Wood demonstrate definitely the importance of the male 
urinary tract as a focus for the genital reinfection. Therefore, with this and other 
sources of reinfection, a minority of failures may be expected. These unsatisfactory 
cases may well be the result of reinfection rather than a failure of the remedial 
agent. 

In contrast to this specific therapj’’ of Hibbert and Falls, the nonspecific lactose 
therapy employed at The University of Chicago Clinic in The Chicago Lying-in Hos- 
pital enhances the development of a normal bacterial flora. The normal physiologic 
and biologic state is unfavorable to many pathogenic agents which may attack the 
vagina. It seems pertinent to ask if Drs. Hibbert and Falls have studied any of 
the other bacteria associated with the vaginal trichomonads, particularly anaerobic 
ones, and some of the gram-negative small cocci which are present not infrequently 
in considerable numbers. 

DR. KARL J. KfiRNAKY, Houston, Texas.— I have been doing extensive re- 
search on Trichomonas vaginalis and leukorrhea for more than six years at the 
Jefferson Davis Hospital, Houston. I have cultured all bacteria associated wi i 
Trichomonas vaginalis in all culture media obtainable and inoculated them into 
women, free of Trichomonas vaginalis. In these eases I obtained no itching, and in 
a few cases only a slight discharge. In no case did I get the signs^ an 

symptoms of Trichomonas vaginalis. But when I inoculated Trichomonas vagina is 
and the associated organisms together I obtained ty'pical signs and symptoms o 
itching and burning of the external genitalia, 

I have also observed in positive cases of Trichomonas vaginalis with pruntus 
\ailvae that as soon as I got rid of the trichomonads the patient became ree 
of her pruritus. Furthermore if one will take smears every day or week, ^ 
be noted that in a case of Trichomonas vaginalis which has been cured, as soon as si 
begins to itch again the trichomonads can be found once more. The^ clinica 
toms so closely parallel the vaginal smear that I am still more inclined to e e 
that Trichomonas vaginalis is a pathogenic organism. 

I have inoculated pure cultures of streptococci from the throat into five 
vaginas and in one case I obtained red superficial blotches, ranging in 
dime to the size of a half dollar. These were not like the small round 
spots seen in some cases of Trichomonas vaginalis. On the other hand m 
of 4 000 positive cases of Trichomonas vaginalis, we failed to find the strep o 
any oftener than in the non-tricliomonad cases. We are inclined to^ believe 
our clinical observations and trichomonad research that trichomonas is more 
to be the causative organism than the streptococci. Yet I am going to gii 
Hibbert 's vaccine a good trial. 
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urethral smear from the husband shon'ed just a few trichomonads and a correspond- 
ing flora \vith the Gram stain. Prostatie secretions were, as far as could be de- 
termined, normal. This man was treated as follows: an anterior urethral injection 
of the broth filtrate was given twice a day, a bland diet prescribed, and plenty of 
fluids. In seventy-two hours all the swelling and inflammation and dysurea disap- 
peared, and scarcely enough discharge was present to make a smear. He was 
symptom-free in four days and has had no recurrences. Sexual continence was 
advised, to avoid re-infection. 

We “believe that there are many phases of this work that require more 
elucidation, and we shall continue to study the problem further in our 
clinic. 

From our observation may we draw the following conclusions : 

1. The Streptococcus subacidus found in patients presenting the clin- 
ical picture of Trichomonas vaginalis vaginitis is pathogenic, as shown 
by its fulfillment of Koch’s laws. 

2. It produces an immune reaction (agglutination) when injected 
intradermally. 

3. Local clinical improvement was more rapid and apparently more 
lasting when general antibody reaction was stimulated by the vaccine 
in addition to the local antibody stimulation by the filtrate. 

4. The pH of the vagina was found to be relatively high when there 
were large numbers of Streptococci subacidus present, and to be lower 
as they disappeared, irrespective of the presence or absence of the 
trichomonads. 

5. The disappearance of the clinical picture and symptoms with the 
disappearance of the Streptococcus subacidus, occurring in the presence 
of the trichomonads, suggests the former as the chief factor in the 
production of the lesions. 

6. Further efforts to eradicate this streptococcus from the genital 
tract, and to raise the general immunity to this organism, seem the 
logical way to attempt the control of this infestation. 
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A CONSIDERATION OP ARTIFICIAL FEVER THERAPY AND 
SULFANILAMIDE THERAPY IN THE TREATMENT OP 
gonorrheal INFECTIONS OP WOMEN"^ 

Lawrence j\T. Randall, ]\LD., Prank H. Krusen, M.D., and 
Edwin G. Bannick, M.D., Rochester, Minn. 

(From the Mayo Clinic) 


T he treatment of gonorrlieal infection of women lias undergone a 
marked change in the past few years. The use of the Elliott vaginal 
heat regulator and the vaginal apiilication of diathermy have aided con- 
siderably in the treatment of gonorrheal infections of the female genital 
tract hy permitting a more efficient aiiplication of heat to the pelvic 
viscera. Recently, artificial fever therapy has been used to treat such 
infections bj’' elevating the general temperature of the patient; if the 
elevation of temperature is maintained for a sufficient length of time it 
will destroy the Neisseria gonorrhoeae. Local heating of the pelvic tis- 
sues by one of the two methods previously mentioned has been used in 
conjunction with artificial fever therapj'' and has resulted in an improve- 
ment in the results together with lessening the number of fever treat- 
ments necessary to effect a cure. The technic and the results of treat- 
ment with artificial fever therapy have been published in numerous 
articles. In more than 90 per cent of cases in which female patients have 
been treated by this method, consistently negative cultures have been ob- 
tained on chocolate blood agar. The failures usually may be explained 
by a strain of Neisseria gonorrhoeae that is heat resistant or by the 
inability of the patient to tolerate the high temperature necessary for a 
sufficient length of time. More recently, a further advance has been 
made in the treatment of gonori’hea by the oral administration of sul- 
fanilamide. Experience in the use of sulfanilamide in the treatment of 
this infection of the female genital tract is as yet insufficient to permit 
a final evaluation of the percentage of cures that may be expected. How- 
ever, conservative consideration of the data so far accumulated indicates 
that from 80 to 90 per cent of clinical remissions may be expected m 


cases in which patients are treated by this method. 

We wash to report rtvo groups of cases of gonorrheal infection of the 
genital tract among wmmen. Group 1 consists of cases in which the pa- 
tients wmre treated by f eAmr therapy in an attempt to arrest the disease 
by a single ten-hour fever treatment. Thirty-seven cases are included m 
this group (two of the patients received the treatment combined wdt i le 
administration of sulfanilamide). In addition to the usual managemen 
of the patient who is receiving a long fever treatment wm feel that wo 
factors have contributed much to the successful treatment. The nis o 
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In almost all vaginal infections -we have a hypo-acidity. So as the result of the 
research of Cruickshank and Sliarman and of myself, I began about four years ago 
to use glucose, maltose, lactose and saccharose, because thej'^ are the sugars broken 
do-wn by Ddderlein's bacilli, in the treatment of vaginal leucorrheas. In America 
I was the first to use sugars in the treatment of Trichomonas vaginalis, and this 
I presented in an exlxibit before the American Medical Association in Atlantic City 
two years ago, in Texas, and elsewhere. Since my first work on the use of sugars 
in the treatment of Trichomonas vaginalis, others have made similar reports. 

The more mixed is the bacterial flora, the more the pH approaches the alkaline 
side, the fewer Doderlein bacilli are present, the less sugar is found in the epithelial 
cells, and the lower is the height of the mucous membrane. 

We are using glucose-lactose tablet, pH 3.0-3.3, containing 1% gr. of 5-7 diiodide- 
S-hydroxyquinoline. We have increased our cures, by from 10 to 15 per cent, by 
the addition of acids to our sugars used. 

One must clear up anj" associated cervical infection because the highly 
alkaline cervical discharge (pH 8.0-9.0) neutralizes the acid of the vagina and so 
lowers the resistance of the vagina. We treat the patient with glucose-lactose tablets 
(pH 3.0-3.3) for twelve days followed by the use of vinegar douches (3 tablespoons- 
ful to 2 quarts of tap water) and then cauterize, coagulate or cone the cervix. 

I have found manj* cases of Trichomonas vaginalis with the organisms in the 
prostate, under the prepuce, and in the urethra of men. I have seen a convict who 
has been in jail for a year with trichomonads in his prostate. I now believe we 
cure almost all cases of Trichomonas vaginalis, and the small percentage that we are 
unable to cure are re-infections from the sexual partner. 

DE. HIBBERT (closing). — It has been a question, as to what t.i'pe of treatment 
will restore the tissues to their normal condition. I have proved definitel}’' in my 
work that that can be done by nothing more than an application of a streptococcic 
filtrate. To apply ditferent medicaments to the vaginal mucosa and to dry up the 
vaginal tract is not helping nature to restore normal conditions in that vaginal 
tract. In these cases I used no medicaments but I was able to get the patients 
symptom-free and to restore the bacterial flora, as well as the pH concentration, to 
normal. 


Tenney, Benj. Jr., and Parker, Fred. Jr.: Significance of the Weakly Positive 

Aschheim-Zondek Test, New England J. Med. 218: 5G1, 1938. 

Sixty cases that showed a weakly positive Aschheim-Zondek reaction were followed 
up to a definite diagnosis. The majority of these patients miscarried. In a rela- 
tively large number a tubal pregnancy was found at operation. No patient had a 
normal pregnancy, four patients were not pregnant. 

The authors conclude that a weak positive reaction after the first few weeks of 
pregnancy indicates some abnormality'; in the presence of signs of a threatening 
abortion it indicates a poor prognosis. Tubal pregnancy must always be carefully 
considered in this type of test. Thus a weakly positive Aschheim test may be of as 
much value as a positive or negative one. 

Hugo Ehrenfest. 

Ernst, S.: Estrogenic Substance in Cases of Milk Fistula and Mastitis, Zentralbl. 

f. Gynak. 61: 1420, 1937. 

In 1936, Lindemann reported the rapid healing of a milk fistula which followed 
an incision in the breast for mastitis by administering estrogenic liormone. Ernst 
reports two successful results with the same therapy. In these cases, rapid cessa- 
tion of secretion of milk and spectacular healing of the fistulas could not be at- 
tributed to anything but the estrogenic substance. 


J. P. Gr.EExniim. 
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will quickly elimiiuite the drug from the body. In our experience the 
diug hcis been well tolerated by the majority of patients. Nausea may 
occur and vomiting occasionally is experienced. Headache, generalized 
aching, dizziness, and, at times, paresthesias are noted. >Soine patients 
have a sense of euphoriji. In one ease the patient experienced a rather 
pronounced febrile reaction. In this case the drug was allowed to dis- 


Table I. A Cask in AViiioii Artificial Fever Therapy Failed to Cuke a 
G oNORRiiEiVL Infection But in Which Subsequent Administration op 

SUM'ANILAMIDE FeSULTED IN CUKE 


DATE, 

1.937 

CHOCOLATE 

BLOOD 

AGAR 

CULTURES 

FEVER 

THERAPY 
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DIATIIERilY 
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GRAINS ' 

LOCAL 

TREATMENT 

HOURS 

DEGREES 

F, 

HOURS 

MINUTES 

3/22 

Po.sitire 







3 / 24 . 


10 

1064- 





3/29 

Positive 







3/31 


10 

1064- 





4/ 3 

Positive 







4 / 6 


10 

1064- 

2 

40 



4/ 8 

Negative 







4/ 9 

Negative 







4/14 

Positive 






Begun 

4/16 

Positive 







4/27 

Positive 







5/11 

Positive 







5/13 


11 

106 

6 

15 
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Positive 
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40 


6 / 2 
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6/ 3 
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6/ 4 






40 


6/ 5 






40 


6/ 9 

Negative 







6/12 

Negative 







6/14 

Negative 






6/24 

Negative 








appear from the blood. Subsequently, a dose of 50 gr. (3.2 gm.) was 
given subcutaneously and this was followed by a rise in temperatuie to 
103° F. The patient to whom sulfanilamide is gii’^en may assume a slate 
color and at times may have a true cyanosis. Some of the patients w o 
have had these color reactions have had demonstrable amounts of met- 
hemoglobin in the blood and sulphemoglobinemia rarely may he foun . 
In a small percentage of cases a reduction in the number of erythrocytes 
and leukocytes may be noted. It is possible that any of these symptoms 
might become severe enough to warrant cessation of tx’eatment. In our 
experience it has been advisable to discontinue the administration of t le 
drug for a time in a few cases but the patients subsequently were able o 
resume the medication and complete an adequate course of treatmeu . 
One no doubt will encounter patients who will not be able to take su a- 
nilamide but the number of such patients vdll likely be small. This diug 
should be administered only under the direction of the physician w 
prescribes it and who will assume the responsibility for observation 












RANDALL ET AL. : GONORRHEAL INFECTIONS IN WOMEN' 231 

these is the exposure of the skin to the ultraviolet lamp for a sufficient 
length of time to produce a mild erjdhema followed by immersion in the 
Hubbard tank for thirty minutes and wrapping in blankets for one and 
one-half hours. The vasodilatation thus secured aids the patient in toler- 
ating the prolonged fever treatment. The second factor is the intravenous 
injection of a 5 per cent solution of dextrose in jiliysiologic saline solution 
immediatelj^ following the treatment. In those cases in which the value 
for the systolic blood pressure drops below 80 mm. of mercury, the intra- 
venous injection should be commenced at once before completion of the 
fever treatment. This prevents the danger of circulatory collapse. All of 
these 37 patients in G-roup 1 received treatment with ultraviolet lamp 
and immersion in the Hubbard tank preliminary to the sessions in the 
fever cabinet. Thirty-one of the 37 patients received a single ten-hour 
treatment in the artificial fever cabinet at a temperature of more than 
106° F. Twenty-two of the 31 patients who received a single ten-hour 
treatment received additional local heating with either the Elliott vaginal 
heat regulator or vaginal diathermjL In 9 cases local application of heat 
was not emplo 3 ’'ed. Five patients were unable to tolerate the ten-hour 
treatment at the first attempt but were able to do so at the second treat- 
ment. Thus, 31 patients of the 37 patients received a single ten-hour 
session in the fever cabinet. In 29 (93.5 per cent) of these cases cul- 
tures made from the urethra and cervix on chocolate blood agar, were 
consistently negative. Six of the 37 patients were given multiple arti- 
ficial fever treatments. Two of these received two treatments at the time 
we were instituting the single long fever treatments; one patient who 
had a severe gonorrheal arthritis received two long treatments in addi- 
tion to sulfanilamide, chiefiy because of the arthritis; one patient was 
treated three times before the cultures became consistently negative ; one 
patient who was fifty-eight years of age and who had not responded to 
adequate doses of sulfanilamide was given two short treatments of five 
and six hours after which we obtained consistently negative cultures. 
One patient received four treatments in the fever cabinet ; in two of the 
treatments additional heat also was applied locally. In spite of this 
treatment the cultures remained consistently positive. She was later 
treated with sulfanilamide when this drug became available; the cul- 
tures then remained consistently negative for the Neisseria gonorrhoeae. 
Table I is an outline of the treatment in this case. Thus, 34 (94.1 per 
cent) of the 37 patients treated with fever therapy were found to have 
consistently negative cultures follo-vving treatment. In two cases it was 
necessaiy to administer sulfanilamide in combination with the fever 
therapy before consistently negative cultures were obtained. In the ease 
illustrated in Table I the results of fever therapy were considered un- 
satisfactory. In this instance sulfanilamide was not administered in 
combination with the fever therapy but was given later. 

Group 2 consists of eases in which the patients were treated with sul- 
fanilamide. The oral administration of sulfanilamide has been found to 
give satisfactory results as it is readily absorlied from the gastrointestinal 
tract. The drug is excreted almost entirely through the Iddnej^s. In the 
event of an untoward effect the administration of large amounts of fluid 



TABiiB II. A Case in Wiiion the Orae Administration op Sulfanilamide Failed 
TO Cure a Gonorrheal Infection but in Which Subsequent 
Fever Therapy Eesulted in Cure 
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the patient during the duration of the treatment. A marked anemia or a 
renal insufficiency may be a contraindication to the use of sulfanilamide. 
During the course of treatment it is advisable to repeat the examination 
of the blood from time to time in order to he sure that a significant 
anemia does not develop. A slight drop in the value for the hemoglobin 
and in the number of er 5 h:ln’oe 5 des and leukocytes is not infrequently 
seen but is not a contraindication to continuing the treatment. 

The dose of sulfanilamide varies in the experience of different phj^- 
sicians and also depends on the condition for which it is used. The dose 
of sulfanilamide employed by us and outlined in this paper has seemed 
adequate for the treatment of gonorrheal infections. Treatment is com- 
menced by the administration of 60 gr. (4 gm.) of sulfanilamide on the 
first day; this is divided into four doses of 15 gr. (1 gm.) each. On the 
second and third days 80 gr. (5.3 gm.) are administered iu four doses of 
20 gr. (1.3 gm.) each. Beginning on the fourth day a daily dose of 40 to 
60 gr. (2.6 to 4 gm.) is resumed. At the end of a week of treatment cul- 
tures are taken from the uterine cervix and urethra. If the cultures are 
negative, administration of the drug is continued and the cultures are 
repeated in two or three days. If the.y again are negative, administra- 
tion of the drug is discontinued. Eepeated cultures are then taken imtil 
four negative cultures have been obtained. One of these must be obtained 
immediately follovdng the cessation of menstruation. If at the end of a 
week of treatment the cultures still are positive, the treatment should be 
continued. Should infection still be evident in the cultures at this time 
it is well to ascertain the concentration of the drug in the blood. If this 
concentration is found to be below 6 to 9 mg. per 100 c.c., the dose of 
sulfanilamide is proliably insufficient and will need to be increased. It is 
difficult at this time to state definitely how long treatment with sulfanila- 
mide should be continued in the face of consistently positive cultures. 
The ease illustrated in Table II reveals that a sufficient concentration 
may be maintained for seventeen days and still be ineffective. One must 
consider the fact that a higher concentration may be necessary for cer- 
tain strains of Neisseria gonorrhoeae and therefore larger doses may be 
necessary in some cases. 

Sixteen patients were treated by oral administration of sulfanilamide. 
One patient had failed to respond to adequate fever therapy. Fifteen 
(93.7 per cent) of these had consistently negative chocolate blood agar 
cultures after treatment. In one case it was necessary to administer two 
short sessions of fever before negative cultures were obtained. In this 
case the concentration of the drug in the blood was higher and the dura- 
tion of treatment was longer than in the cases in which the cultures be- 
came negative. The average duration of treatment as shovui in Table III 
was 10.5 days ; the longest course of treatment was twenty-three days and 
the shortest five days. 

The average amount of drug administered was 590 gr. (39.3 gm.), the 
greatest amomit was 1350 gr. (90 gm.) and the least amount was 250 gr. 
(16.6 gm.). An average daily dose of more than 54 gi-. (3.5 gm.) was 
used. 
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The actual meclianisni of fever therapy has not been definitely established. The 
fever destroys the gonococcus, which is thermo-labile, but the human body tolerates 
with safety this artificial fever. At the present time, at the Washington University 
School of Medicine, experiments are being made to determine whether we are deal- 
ing with an immune body reaction, rather than merely with a gonococcidal effect. 
It would seem that all immune substances which can be measured are actually in- 
creased during each session of fever therapy'. Eventually', practically all patients 
get well, and the gonococcus is no longer found in smears or cultures at the end of 
the course of treatment. 


At the Barnes Hospital, from Oct. 7, 19.35, until Oct. 5, 1937, 211 patients have 
received approximately 1100 treatments. Out of this number, 21 were women who 
had an active gonococcal pelvic infection and an acute or chronic inflammatory' 
gonorrheal complication. The Kettering Hypertherm has been used almost entirely 
for the development of the fever. Of these 21 w'omen, none showed untoward results 
of any' kind, and all have become free of organisms on repeated examinations. In 
acute cases, the tubal masses showed cither definite improvement or complete resolu- 
tion. In the chronic cases, the adnexal tenderness and induration has markedly 
diminished or disappeared entirely. 

These patients received an average of 4.G fever treatments of four to five hours 
each, at temperatures maintained at 106 to 107° P. The interval between treat- 
ments Avas tAvo day's. In all but tAvo patients, organisms AA’ore not found after the 
third or fourth treatment, after AA'hieh an additional treatment Avas giA’cn. Tavo pa- 
tients received six and scA-en treatments, respectively', Avithout disappearance of the 
organisms. These were tentatively' considered as fcA'er therapy' failures. However, 
subsequent folloAA'-up has shoAA'n that these cases became free of organisms, when 
they AA'ere examined after their second and third subsequent menses, and hav’e been 
free of organisms and have remained asymptomatic since. 

In one case, the treatment was ceased before completion of the course, because 
during the induction of the fever, the patient dCA'eloped repeated attacks of tetany 
which Avere refractory to all types of treatment. HoAA’ever, it must be stated that 
she was then giA'en short-AA'ave therapy to the pelvis. Despite this inadequate course 
of treatment, the organisms disappeared. 

The average age incidence of these patients Avas 23.6 years. They all shOAV'ed a 
definite gain in weight at the conclusion of the course of treatment. Tavo of the 
patients were subsequently reinfected by' their husbands, AA’hieh means that the 
mate must be adequately treated, if Ave are to establish a permanent cure. One pa- 
tient who had bilateral salpingo-oophoritis prior to the onset of treatment, subse- 
quently conceived and delivered a livung normal infant. This last observation has 
also been made by Stafford and Warren, aa-Iio have had complaints from some 
prostitutes, who had been sterile, but folloAV'ing the completed treatments of fever 
therapy managed to become pregnant. 

We have had no experience in the use of sulfanilamide in combination with fever 
therapy. HoAvever, since the advent of this drug, complications due to the gonococ 
cus have apparently been reduced, as is evidenced by the diminution in the number 
of patients, male or female, who have entered the hospital for the treatment of acu e 
complications due to the gonococcus. 


DE. JOHN E. KUHN, Oklahoma City, Okla.— Sulfanilamide undoubtedly is 
curing and aiding in the cure of a very great number of infected persons. In t ns 
paper by Eandall, Krusen and Bannick, 15 patients out of a total of 16 are repor c 
cured, and when we consider the simplicity of its administration, we may well hop^ 
that this is the answer to our long search. Yet it is unfortunate that the 
been exploited to the poorly informed lay-public, for it may be a very dangerous drug 


. lay hands. . __ 

Various strains of gonococci will probably require varying blood concentrations, 
ortunately a concentration up to 9 or 10 mg. per 100 c.c. of blood will cure a very 
ffh nercentage of the cases, but some more resistant strains may ™ 

aher concentrations with resultant formation of methemoglobinemia or the c 
fn of the grave agranulocytosis. Wendell of the Department of Biological Cliem 
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This group of cases is small but would seem to indicate that the per- 
centage of patients who will have consistently negative cultures is essen- 
tially the same after sulfanilamide is employed in the treatment of gonor- 
rheal infection as it is after fever therapj’’ is employed. In other words, 
there are certain cases in which the infection will fail to respond to the 
administration of sulfanilamide. In tliis small percentage of cases a 
combination of fever therapy and sulfanilamide will probably result in 
consistently negative cultures. 


Table III. Outline and Results op Sulfanilamide Therapy in Sixteen Cases 
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"Culture still positive. 


It would seem from our experience that gonorrheal uifections of the 
female genital tract should first be treated by the administration of sul- 
fanilamide if this drug can be given under tlie direction of the physician. 
Our experience so far indicates that a large percentage of patients with 
gonorrhea wiU respond to sulfanilamide tlierapy alone. Certain infec- 
tions will be found to be intractable to this metliod of treatment. When 
this is the ease it would seem best to recommend a combination treatment 
with sulfanilamide and artificial fever therapy. 

DISCUSSION 

DR. CHARLES DRABIvIN, St. Louis, ^Io. — Tlie value o£ fever therapy in cer- 
tain diseases has been definitely established. We cannot emphasize too strongly, liow- 
ever, the importance of the preliminary training of the medical and nursing statTs, 
and the care and caution to be given to the patient before, during, and after the 
course of treatment. The tj-pe of machine used is not as important as the personnel 
operating the machine and ■watching the patient. This form of therapy is not 
adaptable to office practice. Every patient must undergo careful preliminary studies. 
The same contraindications exist as would make her unfit for a major surgical op- 
eration. Patients with heart di.^ease, arteriosclerosis, liypertension, nephritis, diabetes, 
and tuberculosis are bad risks. 
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tliat we are not so expert in our clinical differentiation between endometriosis and 
inflaromatory conditions of the genitalia. Tliere was a group of cases which did 
not respond to this treatment that have come to operation. In 85 to 90 per cent 
there have not been straight inflammatory cases, but were either endometriosis or 
inflammatory conditions associated with endometriosis. Hence this method of treat- 
ment has come to be regarded not onlj' as of definite therapeutic value but of diag- 
nostic use also. 

DE. HOWAED HEWITT, Chattanooga, Tenn. — >Sulfanilamide may cause an 
anemia due to the fact that it may not be completely oxidized. My experience 
with sulfanilamide has been very disappointing. I think from now on I am going 
to use the intravenous method. 

DE. GEOEGE E. COWLES, Wichita, ELvn. — I have a patient in the hospital 
at the present time who, following standard doses of sulphanilamide, developed a 
deficiency of white blood cells to the point where she had a white count of 600. 
Following that she broke out with skin lesions, so that her sldn sloughed from almost 
the entire body. For three or four days we thought the patient was going to die. 
This patient has been in the hospital about a month, and now, after repeated blood 
transfusions, is recovering. It should be emphasized that sulfanilamide is a very 
dangerous drug. 

DE. EANDALL (closing). — Any treatment that will accomplish symptomatic 
cure in inflammatory disease of the female pelvis is worthy of consideration. Sul- 
fanilamide therapy perhaps still requires furtlier evaluation; nevertheless we cannot 
ignore the data that have accumulated. The treatment should be administered 
under the direction of a physician just as carefully as artificial fever therapy. 


ARTIFICIAL FEVER THERAPY IN PELVIC INPLAMj\'LATORY 

DISEASE* 

IVIiLTON A. Darling, M.D., James M. Berris, M.D., and 
]Max Newman, M.D., Detroit, j\'Iich. 

(From the Department of Fever Therapy, The Grace Hospital) 


I T IS the purpose of this report to evaluate the results of fever therapy 
in the treatment of forty cases of gonococcal pelvic inflammatory dis- 
ease. A decade of accumulated experience has proved its value and 
accurate follow-up observations of treated patients attest to its specific- 
ity. Clinical responses in this series have been satisfactory and dramat- 
ically prompt. 

The treatment of gonorrhea in the female has been accomplished by 
local tissue heating and systemic hyperpyrexia. Gurnee^ feels that the 
combination of the Elliott machine mth the fever cabinet affords the 
best results, a fact borne out by the work of Randall and Krusen. 
He also found that the combination of short-wave diathermy with the 
heat cabinet is likely to produce vaginal burns and sloughs. However 
we have found it inadvisable to combine local tissue heating with 
systemic hyperpyrexia. When vaginal heating is employed, the sur- 
rounding tissues are elevated to temperatures nearly approximating 
that of the vagina, thus preventing accurate rectal temperature record- 
ings. Since the patient is taking iced saline continuously, mouth tem- 

♦■prPRpnted at the Ninth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists. Dallas, Texas, October 14 to IG, 1937. 
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istry and Internal Medicine of Wasliington University will shortly publish details 
of experiments dealing with intravenous methylene blue given to overcome methemo- 
globinemia produced by high concentration up to and above 50 mg. per 100 c.c. of 
blood. He has definitely proved its value and so we may overcome one of the grave 
dangers. 

Agranulocytosis has been reported following administration of sulfanilamide. 
Other causative factors have, however, not been ruled out in these cases and there 
is still doubt as to whether it has resulted from the administration of sulfanilamide. 
Eoiuever, it hears watching. Visual field defects reported have cleared up after the 
withdrawal of the drug. 

Some complementary treatment may be necessary with the sulphanilamide therapy. 
Hyperpyrexia may be used when there is available a well organized team to super- 
vise the patient and the apparatus employed. Diathermy or short wave applied 
and observed by an experienced operator may be worth while, but our results have 
been disappointing. Heat as applied by the Elliott machine has been worse than 
disappointing in our hands. The manipulation required of the infected tissues at 
such frequent intervals is certainly contrary to physiologic processes. We have dis- 
carded this method entirely. The simplest form of eomplementar 3 ^ treatment, the 
retention of hot normal saline enemata, has given us the best results. 

DR. EARL C. SAGE, Omaha, Neb. — Dr. A. E. Bennett and his associates at 
the Clarkson Hospital have treated 61 female patients in the Kettering fever 
cabinet, mth an adequate follow-up in 54. Of these patients 19 had positive smears 
after treatment, and of these 19, nine had had four or more fever treatments. In 
other words, 17 per cent of those treated had persistentlj’’ positive smears despite 
fairly adequate treatment. Treatments were given every third or fourth day and 
each treatment was of six hours' duration, at 106 or 107° F. 

There were 16 women with gonorrheal arthritis, 9 of whom received complete re- 
lief, and 7 marked relief. Eleven of these arthritic patients had genital tract in- 
volvement as well, and are therefore included in the previous group. That relief of 
gonococcic arthritis is not inconsistent with the persistence of a genital tract in- 
fection is shown by the fact, that 5 of these 11 patients had positive smears after 
their arthritis had been relieved by fever therapy. 

Since, in spite of the time, expense and discomfort involved in taking several 
six-hour fever treatments, the results were unsatisfactoiy in 17 per cent of the cases, 
these workers have recently been trying to clear up gonococcic infections with one 
ten-hour treatment. The results promise to be at least as satisfactory as with the 
old technic of repeated shorter treatments, while at the same time much less ex- 
pensive and more saisfactory for the patient. 

DR. RALPH LTJIIvART, Omaha, Neb. — Some thermal and chemical tests have 
been made on cultures in vitro to determine the amount of heat needed to kill the 
invading bacteria. These tests seemed to be of great value. We found in some 
that a temperature of 110° E. was required in order to destroj' the organisms. Cases 
that required, as the cultures .showed, either a higli concentration of sulfanilamide 
or a high temperature were given dittcrent types of treatment. 

DR. PRED L. ADAIR, Chicago. — It seems to me a priori that infections that 
are accompanied bj' high fever reactions in the human bodj' might be the t\qie of 
infection that would respond to hj'perthermia, whereas the tj-pe of infection that has 
a low fever reaction might not respond as fuvorablj- to high fever therapy. 

The so-called Elliott treatment or local hj'perthermia is a valuable method of 
treating local genital infections in the female. We hai’e used tivo types of apparatus, 
one in which the treatment is administered through a hj'drostatic bag and another 
through a superheated air bag. We have treated about 300 cases, and in 90 per cent 
we have had subjective cures. In a much ' smaller percentage of cases we have 
.had anatomic cures. 

Since starting this treatment three years ago we have followed the patients rather 
conscientiously for one to seven months. An interesting side liglit was tliat we found 
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mothofl. Cultures were fittoniplofl in sojiic cases but reliance on the smear was usually 
sufficient for diagnosis. All cases included in this series were cliecked by smears, 
either obtained by ns or by the referring physician. One patient had left lower 
quadrant pain, tenderness and di.schargc with negative smears. The husband ad- 
mitted a specific infection previous to marriage. Consequently, the patient was 
given a test treatment with improvement. However, relapses recurred after subse- 
quent treatment and laparotojny revealed pseudomyxoma peritonei as the causal 
factor. 

The duration of the infection before the patient sought medical aid varied from 
two weeks to thr-ee years. Interim treatment in some instances consisted of loctil 
chemotherapy, intragluteal milk injections or local pelvic heating, while others denied 
that any form of therapy had been used. 

The most frequent complaints noted were bilateral or unilateral lower quadrant 
pain, tenderness, and vaginal discharge. Constitutional reactions occurred in direct 
proportion to the recency of the infection and consisted of chills, fever, and 
leucocytosis. 

The stage of infection was classed as acute, subacute, and chronic. The tjq)6s 
of infection were urethritis. Bartholinitis, cervicitis and salpingitis. Monoarticular 
or polyarticular arthritis was the mo.st frequent complicating factor and occurred 
in 12 per cent of the eases. 


RESULTS 

Our criteria of cure is predicated on tlie absence of gonococci as de- 
termined by smear as well as the subsidence of symptoms. The ideal 
treatment for s])ecific pelvic inflammatory disease in women might he 
postulated as one free from mortality, providing a cure in minimum 
time, leaving no sequelae, available to every woman regardless of her 
economic status and one which leaves the reproductive functions unim- 
paired. While the ideal by no means has been obtained our experience 
with hyperpyrexia has yielded the follondug results with 40 cases: 

3 patients were cured with one treatment. 

25 patients were cured with two treatments. 

5 patients were cured with three or more treatments. 

7 patients were either unable or unwilling to continue 
treatment until cure w’as elfected or failure could 
be determined. 

The longest time any patient has been observed has been three yeais 
and no patient is reported who has not been carefully examined foi a 
period of three months following treatment. One patient reqiiiic 
eight fever sessions before .she became bacteriologically cured althoug i 
she was completely asymptomatic after the tliird treatment. 

Ondng to variable factors the number of treatments necessaiy to effect 
a cure could only be determined by trial. It has been our policy when- 
ever feasible to administer one additional treatment after the smears 
became negative as an added precautionary measure. 

SUMMARY^ AND CONCLUSIONS 

Fever therapy is a strenuous form of treatment and its application 
is attended with some ri.sk. It is a hospital procedure and its success u 
use requires .the services of trained personnel. 
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perature records are not accurate and the danger of superhyperpyrexia 
is always imminent. On several occasions w^hen the combined method 
was used, patients appeared to be near vascular collapse although oral 
temperatures were only 104° F. Upon withdrawing the patient from 
the cabinet the temperature was found to be above 108° P. To a lesser 
extent, vaginal burns from vaginal diathermy have produced tissue 
necrosis and sloughing. 

Our experience lias been with the heated humidified cabinet previously 
described.^ It cannot be too frequently emphasized that the apparatus 
used for fever production is of relatively minor importance compared to 
the care and caution that should be used in administering the treatment. 
An efficient fever therapy department requires a physician trained and 
interested in the use of fever, consultants in the various specialties alive 
to its possibilities, well trained nurse technicians and finally the fever 
apparatus. 

Before subjecting a patient to treatment she is studied with the same care and 
caution she would receive were she a candidate for a major surgical procedure. 
A complete clinical survey is made and special chest and cardiac examinations are 
carried out. It is well to exclude from treatment all patients past the age of 45 
and all subjects with evidences of cardiovascular incompetence. 

On the morning of treatment breakfast is omitted and 1.5 to 3 gr. of sodium 
pentobarbital are administered orally. The patient is completely disrobed and 
placed in a preheated fever cabinet, the arrangement being such that the head and 
neck are in the open. The patient’s body is freely accessible through doors in the 
sides of the cabinet. The patient lies on a comfortable rubber mattress, the body 
being encased in blankets. 

Heat and humidity are supplied by a thermostatically controlled electrical unit. 
The maximum temperature of the cabinet approximates 130° F. and an atmosphere 
of 40 to 50 per cent humidity is maintained. The body temperature is raised at the 
rate of approximately one degi-ee every fifteen minutes until the desired temperature 
is attained (106° to 107° F.). When 102° F. is reached one-third of a grain of 
pantopon is usually administered. An ice cap is placed on the head and a fan 
circulates the air about the head. Iced saline solution amounting to many liters 
may be consumed during the treatment. Rectal temperature, pulse, respiration, 
and blood pressure readings are recorded every ten to fifteen minutes. The body 
temperature is maintained between 106° and 107° F. for five to six continuous 
hours. The treatments are repeated every three to five days until the desired 
result is obtained. 

Complications occasionally noted are facial herpes, nausea and vomiting, headache 
and to a lesser extent general erythema and tetany. Impending cardiovascular 
collapse is indicated by a pulse rate of more than 160 beats per minute, and 
treatment should be discontinued immediately when this situation arises. 

The ages in our series varied from fourteen to fifty, the average being twenty- 
eight years. This corresponds to the period of the most active sexual life of the 
female and incidentally is an age which permits strenuous treatment with relative 
safety. The oldest patient exhibited a concomitant polyarticular periarthritis 
and arthritis as well as evidence of gonorrheal ophthalmia. 

In more than 90 per cent of our patients a history of contact was established, 
over 80 per cent of them being married. It was definitely established in most 
instances that infection came from the husband. 

Cervical and urethral smears were examined by the gram method and by 
methylene blue stain. Eighty per cent of our cases showed the presence of gram- 
negative intracellular diplococci, morphologically Neisseria gonorrhoeae. The older 
the infection the less frequent was a positive slide obtained. Interestingly enough 
the methylene blue stain in our hands was as accurate diagnostically as the Gram 
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action upon the eiglith nerve. The evidence is also quite conclusive that quinine is 
carried through the placental circulation and reaches the fetus in high conceatra- 
tions,3. 4 Covoll lias proved that quinine, given to parturient guinea pigs, in poisonous 
doses, produces demonstrable changes in the auditory apparatus of the offspring.® 

Great clinical interest has been aroused among the otologists by the publications 
of H. Marshall Taylor who, in writing upon this subject, made the following state- 
ment: “Despite the fact that modern textbooks on otology point out the selective 
action certain drugs have for the auditory apparatus, otologists have virtually 
ignored the possible damage to the ear of the fetus which these drugs may cause 
■when administered to the pregnant woman. That quinine, the salicylates and 
alcohol can have a permanent influence on the auditory nerve and that quinine in 
particular has a i)rcdilection for this nerve are established facts.”! 

In another publication, Taylor reported 5 cases of complete deafness in children 
three to five years of age whose mothers were given massive doses of quinine during 
or before parturition for malaria, attempted abortion, or induction of labor.® 

In a recent study. Holder reported that in the southern states, particularly Florida 
and Alabama, two and one-half times more deaf children are bom in the second half 
of the year, corresponding to the seasonal prevalence of malaria. 

Degenerative changes in the mechanism of the car, due to quinine, salicylates, 
and alcohol, have been reported by Wittmarck," Bernard and Daniel® and others. 

METHOD 

These experiments were carried out upon rabbits. A scries of twelve animals in 
all was studied. The first animal was given *4 gr- of quinine bisulphate by mouth each 
day for ten days, i.e., 5 gr., previous to autopsy. This was done in order to note the 
effect of massive doses upon the auditory apparatus of the individual animal. The 
remaining eleven were animals from throe different litters; the mother of Animals 2, 
3, and 4 receiving 5 gr. of quinine bisulphate; the mother of Animals 5 and 6 re- 
cemng 3 gr.; the mother of Animals 7, 8, 9, 10, 11, and 12 recei'ving 1 gr. This 
latter was regarded as being the equivalent of the average therapeutic dosage given 
to parturient women for the purpose of inducing or stimulating labor, i.e., 15 gr. 
to parturient women, and 1 gr. to an 8 pound animal, or approximately 16 mg. per 
kilogram of body weight. The Animals 2 and 12 were autopsied at the age of two 
months. 

The drug was administered by mouth in each instance in order to simulate as 
nearly as possible actual clinical conditions. With each series of animals autopsied, 
an animal from a control litter was studied. The control animals were bred, reared, 
and cared for under absolutely^ identical conditions to those of the experimental 
animals. Tlus was done in order to rule out any chronic hereditary or environmental 
disease wdiich might affect the animals in any manner. 

TECHNIC 

The material of the control animals and Animal 1 consisted of the auditory 
nerves alone. The rabbits were killed with chloroform and the nerves were removed 
immediately after death. The material -u-as preserved in formalin, and also m 
Mueller’s solution. The nerves preserved in formalin were stained by the Spiel- 
mey^er Method (myelin sheaths) while the tissue preserved in Mueller’s solution was 
stained by the Marclii Method (osmic acid stain of degenerative fat granules). 

From Animals 7, 8, 9, 10, 11, and 12 (1 gr. of quinine via the placental circula- 
tion), the petrous pyramid was removed immediately after death and the method o 
Eckert-Moebius (Handbuch der Hals-Nasen and Ohrenkranl^heiten) w’as employed. 
It consisted of the following procedures: (1) Wittmaak’s fluid for fixation: 
Pot. bichrom. 5 per cent, 50 c.c.; formalin, 10 c.c.; glacial acetic acid, 5 c.c.; ^q. 
dest. to 100 c.c. The specimens remained three weeks in this fluid. (2) Decalcinca- 
tion': Nitric acid, 5 c.c.; formalin, 5 c.c.; Aq. dest., 100 c.c. The solution was 
changed every 3 days. The tissue remained three weeks in this decalcifying soluiio . 



WEST: EFFECT OP QUININE UPON AUDITORY NERVE 241 

Complete cure may be expected in upwards of 80 per cent of cases 
where three or more treatments are administered, providing the body 
temperature is maintained at 106° to 107° F. for five to six hours per 
treatment. 

The acute stage of the infection is no contraindication to the use of 
fever therapy. In fact, the more acute tlie symptoms, the more dramatic 
will be the result. 

Repeated clinical examinations following treatment indicate that the 
functions of the female reproductive tract are not essentially altered. 

Should fever therapy fail to effect a cure the patient could readily 
undergo any other form of treatment deemed advisable. 

The results obtained in treating 40 patients with specific pelvic in- 
flammatory disease by hyperpyrexia, have convinced us of its efficacy 
and stimulated our i 2 iterest in its eontiiiued application. 

REFERENCES 

(1) Berris, J. M.: J. Michigan M. Soc. 32: 355, 1933; Berris, J. M., Newman, 
M. K., and Grant, L. E.: Ibid. 35; 708, 1936; Newman, M. K., and Berris, J. M.: 
Physio. Eev. 17: 139, 1937. (2) Cht-rnee, W. S.: Am. J. Surg. 33: 500, 1936. 


EFFECT OP QUININE UPON AUDITORY NERVE* 

Ray a. "West, M.D., P.A.C.S., Wichita, Kan. 

I T HAS been estimated that of the 10,000,000 deaf persons in the 
United States, 3,000,000 are children.^ A committee engaged in a 
statistical study of the children in public schools for the deaf, stated 
that of 3,334 children studied, 62 per cent were congenitally deaf.^ 
This statement, in years past, would probably have held little or no 
interest for obstetricians. The medical literature of the world, how- 
ever, is gradually accumulating evidence which, although not conclu- 
sive, may place a great share of the responsibility for this army of 
defective individuals upon men who care for women during their 
period of reproductivity. The effect on the fetus of drugs admin- 
istered to the maternal organism has long been a problem of interest 
and at present there are three of pinneipal importance, i.e., alcohol, 
salicylates, and quinine. 

This investigation was undertaken for the purpose of determining 
the histopathologic effect of quinine administered to the fetus in 
therapeutic doses via the placental circulation. 

re%tew op literature 

In this review of literature the attempt was not made to cover completely all of 
tlie points involved, particularly those which have to do with definitely established 
facts, for instance the literature is replete with evidence that quinine has a selective 

♦Presented at the Ninth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Dallas, Texas, October 14 to 16, 1937. 
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tlie Spielnieyer stain. We see degenerated myelin sheaths appearing 
as whitish gray spots. In Figs. 4, 5, and 6 Ave were able to examine 
the spirale ganglion (Fig. 4), the auditory and vestibular nerve (Fig. 
5) and the peripheral neuron of the cochlear nerve (Fig. 6). Please 
remember that this is material from the important Litter 3; impor- 
tant because this litter received 1 gr. quinine bisulphate in utero, eor- 



Fig. 3. — Same nerve shown In Fig. 2 stained by Spielmeyer method. Degenerated 

areas shown as whitish-gray spots. 



p'jg-. 4 . — Spirale ganglion from Litter 3. Marchi stain. Many degenej-ated gangllo 
cells with fatty globules in the cytoplasm. 

responding to the therapeutic dose given ordinarily to parturient 
women. The spii-ale ganglion shoAved marked degenerative changes. 
Many ganglion cells shoAved de,struetion of the nuclear substance, con- 
densation of the cytoplasmic structures, and fatty degeneration of t e 
cytoplasm. There is some round cell infiltration of the stroma of le 
ganglion. Many cells Avere shrunken and without definite structuie. 
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(3) 5 per cent Sod. sulphate for twenty-four hours. (4) Eunning water twenty-four 
hours. (5) After cutting the petrous hones into three parts, the following osmic 
acid stain was used, for 8 days: Osmic acid 2 per cent, 5 c.c.j Pot. hichrom. 5 per 
cent, 5 C.C.; Glac. acetic acid, 1 c.c.; Aq. dest., 10 e.c. (6) Eunning water for twenty- 
four hours. (7) Embedding in celloidin: 70 per cent alcahol, 1 day; 95 per cent 
alcohol, 1 day; Absol. alcohol, 1 day; thin celloidin, 2 weehs; medium celloidin, 4 
days; thick celloidin, 2 days. 



Fig. 2. — Rabbit’s auditory nerve after receiving quinine. March! stain. Every fiber 
contains minute black granules of degenerated myelin. (Animal 1.) 


DISCUSSION 

Tlie auditory nerves in the control animals stained with the Marchi 
stain show only occasional black granules (Fig. 1). In the material 
obtained from Animal 1, receiving 5 gr. of quinine bisulphate by direct 
administration, every fiber contains minute black granules of degen- 
erated fat globules (Fig. 2). Fig. 3 shows the same nerve stained by 
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quinine, since the degeneration in the ganglion appears to be less 
severe than that of the nerve fibers. 

SUMMARY 

As stated previously, this work was undertaken for the purpose of 
determining histologically the effect on experimental animals of dos- 
ages of quinine bisulphate given in utero eoi’resp ending to the dosage 
received by parturient women for the purpose of inducing or stimu- 
lating labor. 

These experiments show rather conclusively that small doses of 
quinine do produce definite destructive changes in animals. The ques- 
tion now naturally arises, what is the inference to be drawn clinically? 
The otologists are certain that complete deafness is likely to occur 
in individuals receiving massive doses of quinine in utero. If this is 
true, are "we not justified in assuming that slight degeneratve changes 
produced by smaller doses might be responsible for a great many of 
the auditoiy defects which develop in j'oung or young adult individuals? 

Many obstetricians tell us that no untoward effects have been ob- 
served in the use of quinine over long peiuods of years. This state- 
ment is open to question, however, because the obstetrician often times 
loses sight of these patients after a few years, and the lieai’ing defects 
are not called to, his attention or the history of quinine administered 
during parturition may have been overlooked. Some investigators 
believe that auditory defects occur only in individuals who have an 
idiosyncrasy to quinine. This conclusion is not borne out by our ex- 
periments because every individual of each litter of animals showed 
the same degenerative changes in the auditory nerve. 

Now wm all of course realize the impossibility of drawing definite 
clinical conclusions from animal experimentation. It would seem, how- 
ever, that enough evidence is at hand to warrant intensive eUnieal 
study by obstetricians as ivell as otologists. This can best be brought 
about by a very careful scrutiny of the natal and prenatal histoiy of 
every individual showing hearing defects, to determine whether or not 
quinine or other drugs were administered in utero. In the meantime, 
until conclusive evidence is accumulated to prove or disprove this 
problem, the author is of the opinion that quinine, the oxytocic value 
of which has ahvays been problematical,® had best be omitted from 
the obstetric armamentarium because we cannot be certain that we are 
not bringing about great harm to future generations. 

CONCLUSIONS 

1. Review of the literature proved that quinine bisulphate has a 
selective action on the eighth nerve. 

2. Strong evidence was found in the literature which tends to prove 
that quinine, in massive doses, administered in utero produces hearing 

defects. 
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In Fig. 5, we see tlie auditory and tlie vestibular nerve stained by tlie 
Marclii method in which marked degeneration is found in the auditory 
nerve with a very slight degeneration found in the vestibular nerve. 
In Fig. 6, we find the cochlea with the organ of Cortii did not show 
pathologic changes. "We did not find any hemorrhages or degenera- 
th'e changes in the structure as some otologists believe. The periph- 



Pigr. 5. — March! stain of cochlear and vestibular nerve. Black granules of fatty de- 
generation myelin in lower nerve (cochlear nerve), Litter 3. 



Fig. 6. — Peripheral neuron of cochlear nerve. Black granules of osmic acid stained 

fat in nerve fibers. Litter 3. 

eral neuron of the cochlear nerve, however, again showed marked 
degenerative changes, i.e., fat globules stained with osmic acid. 

"Whether the lesions in the spirale ganglion are primary and those 
in the neurons and axons of the cochlear nerve are secondary, is dif- 
ficult to decide from our histological findings. It seems more likely 
that the myelinated nerves are affected first by the toxic effect of the 
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means liavo been as satisfactory and probably even more so than when quinine is 
used. There is rather definite reason to believe that quinine is decidedly damaging 
to the fetus. 

DR. WILLARD R. COOKE, Gat,vestox, Tex. — I am able to report three cases of 
so-called congenital deafness in children whose mothers had quinine for the induction 
of labor (15 to 30 gr.). Whether this had anything to do with the deafness we do 
not know. On the other hand, I have had no opportunity to treat malaria, because 
it does not occur in Galveston. I liai’c seen only three cases of malaria complicating 
pregnancy, and in two of these the children were perfectly normal in hearing. In one 
case the mother has estivo-autumnal malaria which was very resistant to quinine; 
ultimately she received 90 gr. a dej-^ by injection and mouth over a period of seven 
weeks. This babj”, as well as wc could determine, seemed to be more or less deaf 
for about six months; but ultiniatelj' the condition cleared up and he is now, at 
seventeen month.s, perfectly normal in hearing. This brings up the question of the 
possible regeneration of the nerve if the nerve was really damaged by the quinine. 

There was a point not brought up which should be, since we are talking about 
quinine; that is, the suggestion that fetal death may be caused by quinine, as brought 
to our attention by Dr. King several years ago. I have had two definite and one 
probable cases of fetal death from this cau.se. When at the height of quinine in- 
toxication (as indicated in the mother by deafness and tinnitus) the baby begins 
to move violently and suddenly becomes and remains still with disappearance of the 
fetal heart sounds, we have suggestive evidence that quinine may cause death of 
the unborn infant. Since quinine does not have any material effect as an ox'ytocic in 
strengthening the contractions, and may be dangerous to the fetus, its use in ob- 
stetrics should be discouraged, I should like to see experiments carried out on 
another series of animals with the view of establishing quinine as a po.ssible cause 
of fetal death. 


Prankel, W. K.: Urethral Inflammations and Strictures in Women, Wien. klin. 

Wchnschr. 48: 1463, 1936. 

In spite of its easy accessibility lesions of the female urethra are often over- 
looked. The bladder is frequently incorrectly treated when treatment should be 
directed towards the urethra. Seemingly functional bladder disturbances may be 
caused by inflammatory urethral changes, Skene's glands infections and gonorrhea 
in the female are essentially diseases of the urethra. Only in rare cases does 
gonorrheal urethritis give rise to a cystitis. Urethritis may occur in acute m 
fectious diseases such as diphtheria and scarlatina and may also follow focal infec 
tions. Inflammatory changes in the urethra do not merely produce pain in the 
urethra but may give rise to pain higher in the urinary tract viz.; bladder, ureters, 
and kidneys. 

If simple methods of diagnosis fail, the urethrocystoscope must be used. The 
therapy of urethritis is fairly simple; alkalization of the urine with sodium 
bicarbonate is worth while. This treatment removes the effect of acid irritating 
urine; while this may be giv’en by mouth, local applications of iodine-silver-gelatm 
may be used in the urethra. Bladder irrigations may be given with various mil 
irngants. Prophylactically reinfection should be avoided and dietotherapy shou 
be carried out. Urethral strictures must be looked for and treated; the urethra mnj 
be dilated with a soft rubber catheter or small Hegar dilator; diathermy may also 
be employed. These treatments are carried out under local anestho.sia'r-..,If 
is a factor, this should of course be treated by established methods. / 

SEnniX- 
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3. Quinine bisulpliate, administered to individual animals in massive 
doses produced myelin sheath degeneration of the auditory nerve. 

4. This investigation shows that quinine bisulphate, administered in 
utero in therapeutic doses produces degeneration in the auditory nerve, 
spirale ganglion, and peripheral neuron. 

5. With this evidence at hand, intensive clinical iiwestigation is 
urged to determine Avhether or not therapeutic doses of quinine bi- 
suliiliate, administered elinieallj’’, will shoiv the same effects. 

I wish to acknowledS'e the valuable assistance of Dr. C. A. Helhvig, Chief of the 
Department of Pathology, at St. Francis Hospital, Wichita, Kansas, for the technical 
work and pathologic reports on this material. 
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DISCUSSION 

DR. MINNIE L. MAEFETT, Dallas, Tex. — Such careful studies as those of the 
essayist, as well as of King, Taylor, and others render the possibility of fetal deaf- 
ness from quinine one that the obstetrician must take most seriously. Probably all 
obstetricians are agreed that quinine in the induction of labor, or even for the aug- 
mentation of uterine contractions during labor, is of little use. Many other methods 
now available are certainly more rational and dependable. I, therefore, believe that 
the use of quinine in the attempted induction of labor should be entirely discontinued 
as long as it is on trial as an etiological factor in deafness. 

The internist or general practitioner, however, has another problem. A severe 
case of malaria must, after all, receive treatment by some recognized method, 
quinine, plasmochin, atabrine, etc. While the last two are without effect on the 
auditory nerve, their toxicity in other directions cannot be overlooked. Regardless 
of this fact, however, some one of them must, of necessity, be used as treatment 
for malaria complicating pregnancy. 

If quinine is as provocative of congenital deafness as these studies would indi- 
cate, one wonders what must have been the frequency of deafness in malaria dis- 
tricts during past years when this disease was much more prevalent than at the 
present time. It would be of interest if comparative statistics could be made avail- 
able contrasting the conditions existing in the malarial and nonmalarial sections 
of the country. 

Regardless of Fall’s statement that quinine is of low toxicity and that as much as 
GOO gr. have been given to a patient within twenty-four hours witliout any dis- 
turbance, it is still evident that there is a wide variation in the idiosyncrasy of indi- 
vidual persons to this drug. Inasmuch as the placenta undoubtedly does not serve as 
a barrier against the transmission of the drug to the fetus it would seem evident that 
a high threshold of tolerance in the mother is no safeguard to possible damage to 
the auditory mechanism of the fetus. Deafness may unfortunately not be discov- 
ered until the child is of school age. 

DR. J. W. REDDOCK, New Okleans, La. — In the last few years we have dis- 
continued the use of quinine in the induction of labor. It was my opportunity to 
carry out a series of inductions using rupture of the membranes in an effort to in- 
duce labor without the use of quinine. The results of the induction of labor by this 
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Pulmonary Tuherculosis. ^Araong the patients with pulmonary tuberculosis v?ho 
were sterilizecl, 79 per cent were done by the abdominal route and 21 per cent by 
the vaginal route. Tlio majority of the abdominal cases were done in the early part 
of the period under consideration. There is no intention to enter into a detailed dis- 
cussion of the methods of delivery, but experience has .shown that it is safer for 
some of these patients to be delivered vaginally, assisted by sedation, low forceps 
and episiotomy, and subsequently to be sterilized by the vaginal route. It is felt that 
active pulmonary tuberculosis is an indication for sterilization in almost every in- 
stance, especiallj' in the indolent and ignorant class of patientsia -who cannot be re- 
lied upon to carry out contraceptive measures. Cesarean section is indicated when 
the condition is in a far advanced stage, as in patients with artificial pneumotliorax, 
whore long labor is expected (as in a primipara). 

Although the average medical consultant is prone to advise cesarean section in 
tuberculous patients, our experience has shown that abdominal section is much 
more hazardous for these patients than is a deliverj' through the natural passages 
with elimination of the second stage of labor. 

Tuberculosis of Spine. — The two cases listed as tuberculosis of the spine were 
sterilized primarilj’’ for reasons listed under other classifications and therefore will 
not be discussed here. 

Toxemias of Pregnancy. — Under the heading of toxemias of pregnancy, three 
general tj-pes are included: (1) pre-eclamptic, (2) nephritic, and (3) eclamptic. 
The information concerning premous pregnancies given in the histories was not 
sufficient in every instance to differentiate the pre-eclamptic from the nephritic. 
Of the 28 patients with toxemia, 12 had cesarean section, 3 had associated abdominal 
operations, and 4 had hy.sterotomy. The latter 4 liad nephritic toxemia, did not 
improve under treatment, and therefore required interruption of pregnancy (it has 
been the routine in such cases to do an hysterotomy with sterilization at the same 
time; this procedure has seemed safer in the majority of cases than the induction 
of abortion, followed at a later date by sterilization). Nine of the 12 patients 
who had cesarean sections had indications which, combined with the toxemia, made 
abdominal delivery necessary; the other 3 patients should have been delivered 
through the normal passages and subsequently sterilized vaginally. Nine patients 
with toxemia had vaginal sterilization, the preferable method. 

It seems to be generally agreed that patients with nephritic toxemia should be 
sterilized. The authors are of the opinion that patients with eclamptic toxemia 
.should also be sterilized, since the incidence of nephritis following the toxemia in 
these patients is exceedingly high.® These sterilizations should be carried out by the 
abdominal route only where other attendant conditions make this method imperative. 

Cardiac Lesions. — Cardiac patients who stand up well under a physical strain 
should be delivered vaginally. The question of whether or not cardiac patients have 
more rapid and easier labors than do normal patients seems to be a debatable one, 
with apparently good evidence on both sides. Corwin and co-workers state tia 
“cardiac cases have as a rule easy labors. ”3 Daly remarks that “labor is usua y 
shorter and less strenuous in cardiacs and ... is a factor that can be controlled y 
good obstetrics. ’ MacLennan considers it ' ^ of considerable importance to note t a^ 
labor in a patient suffering from cardiac disease is frequently short and precipitate. 

On the other hand. Nelson and Eades, basing their observations on 530 ® 

organic heart disease, do not find that cardiac patients have shorter or easier a or 
than normal women.io 

The authors are inclined to agree with those investigators who maintain that la o 
is less strenuous and shorter in cardiac cases. On this basis, 62 per cent of o 
cardiac patients in this study were delivered through the natural passages and so 
sequently sterilized vaginally. In 38 per cent the following complications made o cr 
methods advisable : one patient had mitral stenosis and insufficiency with threatene 
heart failure ; another had rheumatic heart disease, complete heart block and toxemia 
of pregnancy. It was felt that neither of these two patients could undergo 
that cesarean section was therefore indicated. A third patient ^ was deliverc 
vaainally ^vith the intention of sterilizing vaginally, but an old pelvic mflamma o } 
disease made this impossible. The fourth patient should have been delivered a 



STERILIZATION OP OBSTETRIC PATIENTS IN VANDERBILT 
UNIVERSITY HOSPITAL 1925-1937^' 

Q. S. McClelLiAn, M.D., and Lucius E. Burch, M.D., 
Nashvilue, Tenn. 

(From the Department of Ohstetrics and Gynecology, Vanderhilt University School 

of Medicine) 

A STUDY of 100 obstetric cases sterilized m Vanderbilt Uniyersity 
Hospital from October, 1925 to March, 1937 is the basis for this 
paper. All the patients were sterilized hy operations on the Fallopian 
tubes, the abdominal approach being- used in some instances and the 
vaginal approach, in others. The indications for sterilization are 
divided into eleven groups, and the eases will be discussed under their 
particular classifications. 

Of the 100 eases reviewed in this report, 71 patients were sterilized 
by the abdominal route and 29 by the vaginal route. It has been con- 
cluded within the last five years that the vaginal method should be 
used whenever possible. Li this period, that is, within the last five 
3’’ears, 33.4 per cent of the sterilizations have been vaginal. This is 
in sharp contrast to the sterilizations for the fir.st half of the period 
of study, when only 10.5 per cent were done by the vaginal method. 

There is considerable overlap in the indications for ' sterilization. 
For example, one tuberculous patient was feeble-muided and epileptic. 
Another tuberculous patient had a funnel pehds. Such cases were 
listed under the classification of tuberculosis as well as in other groups. 

It must be remembered that one indication alone may not be suffi- 
cient cause for sterilization but that, considered with other indications, 
it does warrant sterilization. Likewise, in many instances, a condition 
might indicate vaginal sterilization, where a combination of conditions 
would make abdominal sterilization advisable. 


Table I. Sterilization — ^Indications and Methods 


INDICATION 

NUJIBEB 

ABDOMINAL 

ME.THOD 

OF STERILIZATIONS 

VAGINAL „„„ . ^ 

METHOD 

Pulmonary tuberculosis 

23 

6 

29 

Tuberculosis of spine 

2 

0 

2 

Toxemia of pregnancy 

19 

9 

28 

Cardiac lesions 

6 

10 

16 

Diabetes 

2 

1 

3 

Pelvic deformities 

8 

0 

8 

Abnormalities of tlie soft parts 

5 

0 

5 

Previous cesarean sections 

11 

0 

11 

Social and economic conditions 

1 1 

2 

3 

Eequest of patient 

3 

2 

5 

Miscellaneous 

4 

0 

4 


*Read at tlie Ninth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Dallas, Texas, October 14 to 16, 1937. 
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abdominally in association with suspension of the uterus. Tlie vaginal sterilizations 
were requested because of multiparity in one instance and a previous long, difficult 
labor in another. 

MOiether or not sterilization sliould be done .simply because tlie patient requests it 
is a debatable question. In private patients the responsibility for the decision rests 
with the attending physician. The attitude of the Department of Obstetrics and 
Gjmecology of Vanderbilt University Hospital is that in charity patients all phases, 
social, economic and psj’chologic, should be considered carefully before sterilization 
is carried out solely on the basis of the patient’s request. 

Miscellaneous . — There were 4 patients who did not fall in the above classifica- 
tions. In studying the history, no reason could be found for sterilization in one 
case. Two patients had complete laceration of the perineum which had been repaired. 
One patient had a large ventral hernia. These four sterilizations were carried out 
by the abdominal route in association with an operation for suspension of the 
uterus. 

OPERATIVE PROCEDURE 

For sterilization, almost every known technique on the tubes has 
been used. Most of the operations were done by the j\Iadlener- 
"Walthard technique (crushing, ligation with nonabsorbable suture, and 
partial excision of the tube). Keeentlj^ hotvever, the Pomeroy-Lull 
technique (ligation with absorbable suture and partial excision of the 
tube) has become the method of choice. 

For the vaginal sterilizations reported in this study, the following 
procedure of operation was adopted.^ The patient is placed in posi- 
tion and the usual preparation carried out. Up to the past year, the 
exaggerated lithotomy, position ivas used ; recently, however, the knee- 
chest position has been used, since in some instances it gives better 
access to the tubes. After a 1 to 1% inch incision is made into the 
cul-de-sac of Douglas, the operation is done according to one of the 
techniques mentioned above. The peritoneum and vaginal mucosa are 
then closed in layers with plain catgut. 

After the vaginal operation, the patient is propped up in bed at the 
end of tAventy-four hours, placed in a chair at the end of forty-eight 
hours, and alloAved to leave the hospital four to five days from the 
time of operation. 


EFFECTS OP STERmiZATION 

Discussion of the effects of sterilization upon the sex life of the 
woman is frequently found in the literature. HoAVCA'^er, clinical ex- 
perience has shoAvn that sterilization per se has no effect upon the sex 
reaction of most Avomen. When a change in libido does occur, it is 
frequeiitW increased rather than decreased. This is probably the le- 
suit of the remoA'al of the inhibitions due to the fear of pregnancy. 


FOLLOW-UP OF CASES 

Of the 100 patients sterilized by operations on the tubes, 89 haAC 
either been seen personally or liaAm re.sponded to a questionnaire sen 
them. Pregnancy has not occurred in any of these 89 patients. Pu’C 
patients did not reply to the que.stionnaire and could not be foun 
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sterilized by the vaginal route. Hysterotomy and abdominal sterilization were done 
on two patients witli hypertensive cardiovascular disease who could not go to term. 

Diabetes . — ^In diabetic patients, sterilization should be strongly considered when 
the disease has been particularly difficult to control, when pregnancy aggravates 
the condition, or when both patient and husband are diabetic. Many authorities go 
so far as to say that in all diabetic patients further childbearing is contraindi- 
cated.<!. ~ The babies of diabetic mothers usually become very large and die ante 
partum. For this reason cesarean section is frequently necessary to save the baby, 
as was true in two of our cases. The third patient had a mild diabetes, had a small 
baby, and therefore was delivered and sterilized vaginally. 

Pelvic Deformities . — ^Eight patients in our series had pelvic deformities. Of these, 
two had narrow, fiat pelves, and both had had previous sections. One patient had a 
funnel pelvis and pulmonary tuberculosis. Five patients had generally contracted 
pelves (three had had premous sections, one was an imbecile and one was a rachitic 
dwarf with toxemia of pregnancy). In all these cases pelvic deformities, plus other 
conditions, made cesarean section and abdominal sterilization imperative. 

Abnormalities of the Soft Parts . — Cesarean section was the only possible method 
of delivery of the 5 patients classified under the heading abnormalities of the soft 
parts. Other complications made sterilization necessary. Briefiy, these cases were: 
one patient with double vagina, very large baby, previous section and requested 
sterilization. One patient had postoperative cervical scarring and pre-eclamptic 
toxemia. A third patient was obese, had stricture of the vagina, umbilical hernia 
repair and requested sterilization. A fourth patient had marked varicosities of the 
vulva, a brain tumor and tuberculosis. The fifth patient had marked varicosities of 
the •\'ulva, had several children, and requested sterilization. 

Previous Cesarean Sections . — "Once a cesarean, always a cesarean" has many 
advocates. However, "when the first was done for some reason such as placenta 
previa wluch does not exist in a subsequent pregnancy, and when her convalescence 
from the cesarean section was normal, the matter of permitting this patient to enter 
labor and deliver naturally must be entertained. The patient should be followed 
carefully throughout subsequent labors and if, at any time, there seems to be an im- 
pending rupture of the uterus, section should be done. In 10 of our cases of ab- 
dominal sterilization which had had previous section, tlie condition for which the 
section was done still existed: among these conditions were deformities of the soft 
parts and pelvis, toxemias, and threatened rupture of the uterus. The other patient 
requested sterilization; she probably should have been delivered naturally and 
sterilized vaginally. It seems to be the general opinion that the third and fourth 
cesarean sections should be accompanied by sterilization. 

Psychiatric Conditions . — The defense of eugenical sterilization seems based on 
the arguments that conditions such as insanity, feeblemindedness and epilepsy are in- 
creasing; that these conditions are mainly hereditary; and that such defective people 
propagate at a greater rate than does the normal population.^ Feebleminded and 
epileptic patients comprised by far the majority- of the patients sterilized by us for 
psychiatric conditions. The remainder had anxiety neuroses, in which the fear of 
pregnancy was the outstanding sjTnptom. Seven patients were sterilized vaginally. 
Nine patients were sterilized abdominally; of these, 5 patients had associated 
eclampsia, abnormalities of the pelvis or tuberculosis. The remaining -1 patients were 
imbeciles; it was felt that they could not be relied upon to carry out contraceptive 
measures, and they, therefore, liad cesarean section and abdominal sterilization. All 
the sterilizations in this group were done in consultation -with a psychiatrist. 

Social and Economic Conditions . — Three patients were sterilized because of social 
and economic conditions. These conditions included deaf mutism of the patient, 
mental deficiency of the patient's husband, and blindness of both patient and hus- 
band. 

Picqucst of the Patient . — There were 5 patients who were sterilized at their own 
request. One had had two previous sections wliich, as ha.s been stated, is in itself 
generally considered an indication for section and sterilization. One patient had had 
11 previous pregnancies, the last being terminated by cesarean section on account of 
placenta previa. One patient had had 5 prerious pregnancies and was sterilized 
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ClelJan Jias brought out, wliilc a small indication might not be reason enough to op- 
erate on an individual a combination of several Avill definitely indicate operation. 
Wo have now, as you well hnow, a proper management of diabetes and we can well 
permit a W’oman who desires children to have them. 

DB. W. WOBTHAM MAXWELL, San Antonio, Texas, — ^As a resident at Van- 
derbilt Hospital ten years ago, I operated upon one of those patients — a patient 
with active tuberculosis on wliom we did a classical cesarean section with steriliza- 
tion under spinal anesthesia. She lived about eight weeks, recovering entirely from 
the operation but died of a tuberculous pneumonia. The autopsy revealed several 
interesting features. The uterus had receded normally to the resting state; the 
omentum had attached itself along the site of the uterine incision and to each cornu 
where the medial portion of the tube had been resected. There were no other ad- 
hesions, thereby demonstrating how completely nature repairs our operative inter- 
ference even in the presence of an extensive active tuberculosis. 

DE’. FBEDEEICK H. E^YLLS, Chicago.- — In opening the peritoneal cavdty 
through the vagina, we use iocal anesthesia, laaTco an incision and proceed as 
if one were doing a Watkins- Wertlicim interposition operation. This gives 
the advantage in many of these cases of finishing the operation by sewing 
the uterus anteriorly, thus giving support to the bladder and producing a cure of 
the associated cystocele which is so often present. 

Sometimes these vaginal sterilization operations arc unsuccessful. We had a 
rather interesting experience in this regard. A woman became pregnant after a 
Watkins-Wertheim interposition operation had been done by a gynecologist. She 
entered our clinic, and wo were at a loss to know how to handle the situation. She 
had severe pain and was unable to void. I went in from below again, tmdid the 
Watkins-Wertheim interposition and pushed the uterus up into the abdominal 
cavity. At a later date I did a cesarean section and sterilization. 

DR. LUCIUS E. BURCH (closing).— I desire to stress further the simplicity^ of 
vaginal sterilization. Recently we have placed the patient in the knee-chest position 
instead of the dorsal position for this procedure, which gives an easy access to the 
appendages. I should like also to emphasize the importance of not making traction 
on the tubes for the reason that it is liliely to produce a tear of the mesosalpinx. 
The ovary should be found first, traction made upon it and then the tube will come 
down. 

The operation as a rule is carried out under local anesthesia. We have not use 
the anterior method of sterilization unless hysterotomy was carried out at the same 
time. The anterior method of approach adds to the difBculty of the operation an 
the dissecting up of the bladder is time-consuming. 

Tn regard to the efficiency of our technique of tying off the tube, our statis ics 
are not worth much because they are too few in number. We are now using e 
LuU-Pomeroy teclinique. In other institutions where there' has been a large sen^ o 
cases, this technique has been successful, although there has been one recent report o 
a case of extrauterine pregnancy that followed the Lull-Pomeroy techmque. 
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Six patients -were found to have died in tlie twelve-year period. Some 
5 or 6 cases inelnded in the study are perhaps too recent to be con- 
sidered as good material upon which to base any justifiable conclusion 
as to the efficacy of any method. 

CONCLUSIONS 

In conclusion, all operations for sterilization should be done onlj^ 
after a careful consideration of the condition of the patient with re- 
gard to congenital or acquired defects of the parturient passages, 
pathologic lesions of organs or systems of organs, and abnormal mental 
states. The social and economic factors should also be considered. 

The vaginal approach for operations on the tubes is emiihasized be- 
cause of (1) the ease with which it may be carried out, (2) the minimal 
amount of discomfort to the patient, (3) its adaptability to anj’' type 
of anesthesia, especially local combined Avith analgesia ; (4) the greatly 
lessened risk to the patient of infection, since the greater peritoneal 
cavity is not opened, and (5) the short hospitalization necessary. 

The Pomeroy-Lull method is advised, both in the abdominal and 
vaginal approach, because of its simplicity and effectiveness, as evi- 
denced by results here and elsewhere.^ 
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DISCUSSION 

DR. S. B. HINKLE, Little Rock, Ark. — Economic indications for sterilization 
are brought to us conscientiously and often by people, who have only the present 
economic situation in mind. It would be hard for me to accept as a reason for 
sterilization that the present economic condition in a particular family would not 
warrant future childbearing. It would, however, be acceptable if the economic con- 
ditions were permanent, as when due to irremediable disabilities, for instance, blind- 
ness, deafness, feeble-mindedness. 

These essayists have, I am sure, given the opinion of this entire Association when 
they say that the request for sterilization may be made by an individual, but the 
reason must be evaluated by the surgeon. 

DR. A. P. LASH, Chicago. — Since sterilization is an operation of choice we must 
be very certain that in performing it our mortality is practically nil. The combina- 
tion of morphine and scopolamine with local anesthesia practically eliminates the 
anesthetic risk. 

AVe do not think that toxemias of the pre-eclamptic type arc neces.sarily an in- 
dication. Chronic nephritis, however, is definitely an indication to us. As Dr. Ale- 
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Table IT. Incidence oe PnEMATUitiTy, Fetal and Maternal Moutality, 
Hemouiuiage, and Mobbidity 



AGE 

UNDER 25 

AGE 

35-39 YR. 

AGE 

40 AND OVEI! 

Premature delivery 
(prior to 3Gth week) 

4.4% 

13.5% 

19.6% 

Gross fetal mortality 

4.0% 

7.9% 

7.8% 

Gross maternal mortality 

0.0 

0.4% 

3.9% 

Po.st-partiim liemorrhage 

2.6% 

3A% 

5.8% 

Febrile morbidity excluding 
cesarean sections 

5.3% 

5.1% 

5.8% ■ 


Table II .shows that tlie incidence of prematurity increases with 
nge and tliat factor alone might account, for tlie second row of figures 
.showung an increase in fetal mortalitj’’; because W'hen the gross fetal 
mortalitj’’ is broken down into unavoidalile and olistetric, the increase is 
found in the unavoidalile group as sliomi in Table V. 

Table III. Presentation and Type or Delivery 



AGE 

UNDER 25 

age 

35-39 YR, 

AGE 

40 AND 0\T.R 

Spontaneous and low forceps 
deliveries 

Other deliveries 

Placenta previa 

Presentations ; 

Anterior cephalic 

Posterior cephalic 

Breech and others 

Not stated 

89.0% 

11.0% 

0.3% 

80.6% 

10.4% 

7.0% 

2.0% 

69.0% 

31.0% 

0.4% 

62.0% 

25.0% 

5.0% 

8.0% 

52'.9% 

47.1% 

1.9% 

49.2% 

27.4% 

11.7% 

11.7% 


Table III show^s that malpresentations increase, which in turn leads 
to an increase in operative delivery. Why tliere should be more pos- 
terior cephalics, more breech presentations and other odd positions of the 
fetus among older primiparas, it is not possible to state. 


Table IAL Seasons for. Cesarean 


35-39 YB. old 


40 YR. AND OVER 


25 YR. OLD 

1 Chronic, nephritis 

2 Toxemia 

1 Breach with test of 
labor 

1 Retinitis Pigmentosa 
1 Placenta previa 


15 Toxemia 
S Fibroids 

3 Uncomplicated 
5 Complicated by 
other conditions 
2 Breech uncomplicated 
11 Test of labor 
1 Cardiac disease 
4 Elective 


3 Toxemia 
2 Test of labor 

2 Breech uncomplicated 
2 Transverse 

2 Piliroids 

1 placenta previa 

3 Elective 


Table Y. 


AGE 

under 25 

Gross fetal mortality 

Unavoidable deaths 2.0% 

Obstetric deaths 2.0% 


AGE 

35-39 YR. 
7.9% 
5.4% 
2.5% 



40 AND OlTi: 

5.8% 
1.9% 


A STUDY OP 288 PRBIIPABAS OYER THE AGE OP 35 
COI\rPARED WITH 300 PRHMIPARAS UNDER 
THE AGE OP 25^ 


Charles Edwin Galloway, B.S., M.D., P.A.C.S., and 
Toji D. Paul, ]\LD., Evanston, III. 

(I'rom the Evanston Eospital) 

T he ob.stetrician is called upon Ironi time to time to assume the 
responsibility of a case of pregnancy when the woman is having her 
first baby late in her reproductive life. Does he assume an increased 
risk and, if so, what are the principal factors? 

This study was made in a private hospital with a closed staff where 
the majority of the cases are handled by a small group of trained men 
who do nothing but obstetrics and gynecology. The period of time 
during which these 288 primiparas, over 35 years of age, were delivered 
was about sixteen years. The 300 primiparas under the age of 25, used 
for comparison, were consecutive cases of the same character, but their 
delivery dates do not correspond to the same years. They were delivered 
by the same men, however, and during a shorter period of time. 

Table I. Duration or Labor, Incibekce of Labor, and Cesarean 

Section Compared 



AGE 

UNDER 25 

AGE 

35-39 TR. 

AGE 

40 AND OVER 

Number of cases 
Duration of labor: 

300 

237 

51 

Average 

12 hr. 

14 hr. 

IS hr. 

Shortest 

1 hr. 

1 hr. 

1 hr. 

Longest 

72 hr. 

52 hr. 

73 hr. 

Toxemia 

2.3% 

10.9% 

13.7% 

Cesarean sections 

2.0% 

17.3% 

29.4% 


Table I shows that the average length of labor is increased, but the 
duration of labor is of little importance. It is quite important, however, 
to note that toxemia increases with age. Admitting that the cause of 
eclampsia is yet unknown, we must assume that the excretory function 
decreases in efficiency as one’s body grows older. The incidence of 
cesarean section does not increase because of necessity but probably 
because of fear both on the part of the doctor as well as the laity. It 
increases also because more of the risk is put on the mother and less on 
the baby, in order to assure a living child and what, in many cases, 
will be that family’s only offspring. It increases also because mal- 
presentations and toxemia increase. It is fairly safe to assume that 
any group of doctors skilled in the same surgical specialty would also 
show the same increased incidence of sections. Table IV gives the 
reasons for cesarean section recorded on the cliarls. 

♦Presented at the Ninth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Dallas, Texas, October 14 to IG, 1937. 
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Casl 1]. TJiis infant was thought to be at term and was delivered by elective 
low cervical cesarean section because of a rather small pelvis. Infant weighed 
only 4 pounds 121/4 ounces and lived only 5 ]^ hours. Autopsy showed fluid in respira- 
tory tract and cause of death given a.s asjihyxia neonatorum. 

Cask 12. ^Full-term inJ.ant weighing S pounds 7 ounces delivered by breech ex- 
traction after a seven-hour labor. Both arms extended above head during extraction. 
Stillborn infant. Autopsy .showed tentorial laceration on right side, subdural hemor- 
rhage and asphyxia neonatorum. 

Case 13. — A full-term infant weighing G pounds II ounces. ^Mother had a pre- 
mature rupture of B.O.W. with loss of most of amniotic fluid. A dry labor of 
twenty-five hours or more, terminated by manual dilatation of cervix and a high 
forceps application. Mother’s heart deeomirensated during labor, but recovered. 
During six hours before delivery patient received of a gp’ain of morphine. N.O 
and ether used. Infant stillborn. Autop.sy of infant showed cerebellar damage. 
Hemorrhages in leptomeninges and beneath scalp. 

Tliere were no maternal deaths among tlic 300 primiparas under 25, 
and three deaths of mothers 35 and over. All three of the mothers who 
died were delivered by cesarean section. Case histories are, briefly, as 
follows : 


Mrs. C. H., aged 40, para i. Admitted Jan. o, 1922. Pre-eclamptic toxemia. 
Albumin ++. Blood pressure 158/98. Edema. Cesarean section Jan. 6, 1923, 
and two fibroids removed at time of section. Jan, 7, 1922, marked abdominal dis- 
tention. Bestlessness and by 8:00 p.ai. pulse very rapid and patient in sboek. Jan. 
8, 1922, at 2:00 a.m. patient died. No post mortem. Abdominal incision opened 
and no abdominal patliologj' noted. Cause of death given as acute cardiac dilatation. 

Mrs. J. B., aged 37, para i. Admitted July 8, 1931, at term. Mitral (rlieumatic) 
disease and pre-eclamptic toxemia. Albumin ++. Blood pressure 158/lOG. Anes- 
thetic one hour. Ethylene. No complications during cesarean section. Postopera- 
tive coirrse marked by emesis and distention on second day-. Given gastric, lavage 
repeatedly and intravenous and subcutaneous fluids. On third day- postoperative 
temperature and pulse begun to rise and patient died on fifth day'. Temperature 
reached 107° F. terminal. Blood transfusion was being given at time of death. 
Autopsy showed multiple pulmonary- embolism, bemonbagie infarcts of the right 
lung (involving 75 per cent of right upper lobe), thrombotic endocarditis of fhe 
mitral valve, mitral stenosis. 

Mrs. M. H., aged 40, para i. Admitted Apr. 8, 1923. Transverse position. 
Cesarean section done April 10, 1923. Very smooth postoperative course. Up w 
chair on April 21. Sudden pain in cbe.st, cyanosis, dyspnea, and death in fi teen 
minutes. Post mortem refused by- husband. Signed out a.s pulmonary embolism. 

Among the 288 patients over the age of 35, tliere were 19 in wliom the 
presence of fibroids was a complicating factor ; -whereas, among the 
yo-ung primiparas there -were no cases recorded. Among these 19 cases 
there xvere 11 cesarean sections. Five of tliese women had toxemia also, an 
added reason for section. Four of tlie other 8 patients tvere delivered l)y 
forceps and 4 were spontaneous. Six of these cases could not he tiaee , 
but the other 13 were disposed of as follotvs : 


Myomectomy at time of cesarean section 

Porro cesarean section 

Subsequent hysterectomy 

Subsequent myomectomy- 

Tumors still xmesent when last seen 

Spontaneous involution 


3 discs 
1 case 
3 case.s 

1 case 
3 cases 

2 cases 
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Table VI shows the classifications of fetal deaths called “unavoidable.” 

Table AT!. Unavoidable Fetal Deaths 



AGE 

UNDER 25 

AGE 

35-39 YB. 

AGE 

40 AND OVER 

Under 7 months 

2 

1 

2 

Dead before labor 

3 

2 


ISIonsters 

Abruptio placentae at 8 
months. P.H.T. lost 
in first stage. 

2 

1 

1 


The 13 cases of fetal deatli, classed as obstetric, were as follows : 

Case 1. — ^FulUtem infant weighing 7 pounds 5 ounces delivered after a labor of 
eleven hours. jSTjO and ethylene used. Occiput posterior with manual rotation and 
forceps. Fetal heart tones very slow and could not be resuscitated. Autopsy report 
asphj'xia neonatorum. 

Case 2. — Full-term infant whose weight was not recorded. Delivered spontane- 
ously after seven hours of labor. Pantopon gr. and scopolamine gr. given 1% 
hours before delivery. 17,0 used. Eequired resuscitation and did very poorly, dying 
13% hours after birth. No autopsy. 

Case 3. — Full-term infant, weighing S pounds 3 ounces delivered by low forceps 
and episiotomy after five hours of labor. Pentobarbital gr. 7%, scopolamine gr. 
MuO) given four hours before delivery. N^O and ethylene. Infant cyanotic at birth 
and never did well. Died on third day in a cyanotic attack. Autopsy showed partial 
pulmonary atelectasis. 

Case 4. — ^A full-term infant weighing 8 pounds 14 ounces, presenting by breech. 
Labor lasted 12% hours. Given morphine gr.% and atropine gr. % 50 ) one- 

half hours before delivery. N„0 and drop ether used. Breech extraction was done 
and the head became arrested in the midpelvis. Forceps were applied and a dead 
baby delivered. Autopsy showed asphyxia neonatoriun. 

Case 5. — A 4 pound-14 ounce baby, born four weeks, prematurely after a nine- 
hour labor. Delivered by low forceps and episiotomy. Infant died in twenty-four 
hours. Autopsy showed prematurity, bilateral laceration of tentorium, intracranial 
hemorrhage and pulmonary atelectasis. 

Case G. — A full-term infant delivered by low forceps after a rather difficult labor 
of thirty-one hours. Infant did poorly and died fifteen hours later. Autopsy showed 
a hemorrhagic pneumonia. 

Case 7. — This infant was four weeks premature and weighed 6 pounds 5 ounces. 
Given pantopon gr. % and scopolamine gr. %go, three hours before delivery. N„0 and 
ether used. Spontaneous delivery after a fifteen-hour labor. Died 3% hours later. 
No autopsy. 

Case 8 . — A full-term infant weighing 7 poxmds 8 ounces delivered after a labor 
of twelve hours. Given pantopon gr. % and scopolamine gr. %oo) ^o^r hours before 
delivery. N,0 and ether used. With head above the spines, B.O.W. ruptured 
artificially and the cord prolapsed. Forceps applied and a stillborn infant delivered. 

Case 9. — This infant was four weeks premature. The duration of labor was not 
stated. Infant weighed 4 pounds 1 ounce, delivered spontaneously and lived but 
seven hours. Autopsy findings were prematurity, cerebral hemorrhage and pulmonary 
atelectasis. 

Case 10 . — A full-term infant according to due date. Delivered after an eighteen- 
hour labor by low forceps and episiotomy after about three hours in second stage. 
NjO and ethylene used. Petal heart tones were lost after forceps were applied. 
Infant was stillborn and not weighed. No autopsy. 



PELVIC MEASUREMENTS OP 4,144 IOWA WOMEN=^= 
William P. Mengert, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

T here are so few reports from tLe United States of large series 
of pelvic measurements it is felt another is warranted. This seems 
especially true with regard to the present series which was obtained 
from women who represent predominantly a rural population. Ac- 
cording to the 1930 ofScial census 60.4 per cent of the inhabitants of 
Iowa live in communities of less than 2,500 population, and 39.6 per 
cent actually live on farms. 

Therefore the puri^oses of this report are: (1) to present the aver- 
age pelvic measurements of Iowa women, (2) to discuss the incidence 
of contracted pelvis in Iowa, and (3) to note the effect of pelvic con- 
tractions managed conservatively on labor, mother and child. 


SUBJECTS 


Between July 1, 1926, and Aug. 1, 1936, 6,426 women were delivered 
on the Obstetric Service at the University Hospitals. The overwhelm- 
ing majority of these women have had ample opportunity to be ex- 
posed to sunlight, but their dietarj’- is probably inadequate in certain 
particulars and should be described. The carbohydrate intake of the 
average Iowan is excessive, due to the consumption of large quantities 
of potatoes and bread. The protein content of the diet, although ap- 
parently adequate, is derived largely from pork wdth a fat content 
above average. Although milk and dairy products are produced ni 
quantity, the per capita consumption falls below that of such dairy 
states as Minnesota, Wisconsin, Illinois, and New York. During the 
spring and early summer small fruits and vegetables are eaten m 
average quantity, but during the late summer and winter the con- 
sumption becomes progressively more inadequate. 

The women of the present series represent a group which is ovei- 
whelmingly white, largelj’' American born, but of mixed ancestry.^ Tlie 
percentage of negroes in the population and in the present senes is 
so small that it has been disregarded in the statistical analyses. 

Among the 6,426 women, the pelvic measurements of 4,144 were con 
sidered to be sufficiently accurate to be available for the purposes o 


the study. 

Of the total group of 6,426 women, 234 or 3.65 per cent had some 
type of contracted pelvis. Although seven of this group died un ^ 
livered or were delivered elsewdiere, the measurements are inciucef. 


»Presented at the Ninth Annual Meeting of the Central Association of Obstctricla 
and Gynecologists, Dallas, Texas, October 14 to 1C. 3 937. 
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A word of caution should be spoken al30ut myomectomy at the time of 
cesarean section. Subsequent mjmmectomj’- is safer, due to the profuse 
hemorrhage that generally occurs when one attempts to remove fibroids 
at the time of cesarean section. The fibroid generally undergoes marked 
involution at the same time as the uterus. 

Only 25 of the 51 patients, delivering for the first time at the age of 
40 or over, could be traced. Twenty of these stated that both mother and 
offspring were Avell. One mother said that her baby, now 13 3 ’^ears of 
age, had been an invalid since birth by cesarean section ; the nature of the 
invalidism was not given. One mother refused to give any particulars 
about her welfare or that of her baby. Three patients had developed 
cancer and two of these had already died. The third patient was re- 
cently operated upon for cancer of the rectum. 

CONCLUSION 

1. When one assumes the responsibility for an obstetric patient vdio 
has her first baby in the later years of her reproductive life, one assumes 
more responsibility than if the patient were at the age of 25 or under. 

2. The incidence of toxemia, prematurity, post-partum hemorrhage, 
malpresentation and myomas in primiparas, increases with the age of 
the individual. 

636 Church Street 

DISCUSSION 

DE. EUDOLPH W. HOLMES, Chicago. — For many years I have taught students 
that they will have the same ease or difficulty, whether an obstetrical patient be 15 
or 45 j’ears of age. In other words, the bony structure, from an obstetric view- 
point, is fixed by the time the young woman enters the childbearing period except 
for the remote possibility of the .development of osseous pelvic tumors or of true 
osteomalacia. Likewise, the soft parts retain their texture during the entire repro- 
ductive period except for rare instances of lesions appearing in later life. My con- 
viction has been, tlierefore, that mere age has a very trivial influence on the type 
of labor. This belief is contrary to common teaching, but there have been numerous 
treatises, covering large series of case reports to substantiate my position. It is true, 
of course, that women who reproduce after 35 will have a somewhat higher incidence 
of cardiac, nephritic, and Iiepatic diseases, which complicate the conduct of their 
labors, but will not affect tlie type of labor. 

It is, of course, true tliat an elderly primipara may require special management 
to safeguard her possible last chance of reproduction, a type of management which 
would be unjustifiable, yes unscientific in a much younger woman. 
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sonably bo expected, it is common practice to attempt measurement of tiie various 
pelvic diameters in quarter, or even smaller fractions of a centimeter. Such refine- 
ments in technic do not represent greater accuracy, as they are generally subjective 
estimates rather than objective measurements, Tliis point is demonstrated admirably 
when measurements are plotted in a frequency bar diagram, and is illustrated in 
Charts 1 and 2 in the case of the bisischial diameter. Chart 1 shows the class fro- 



Chart 1. — Showing- a frcciucncy diagram of 4, Hi bisiscliial measurements plotted In 
quarter-centimeter divisions. Note that there is a distinct negative bias. 



subjective estimation. 


quency when plotted as measured. It will be .seen tliat there is a distinct negati'C 
bias in the quarter and three-quarter divLsions. Chart 2 .shows the same data rc 
grouped into half-centimeter division.s. The frequency in each quarter and 
quarter division was divided by two, and half of each of these frequencies al ot 
to the nex't higher and half to the next lower division. It is apparent that hj 
doing, the frequency di.stribution is more nearly' normal. Consequently, it is 
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METHODS 

Accurate mensuration of the pelvis in the living subject requires considerable 
practice. Therefore, for the purposes of this study, measurements made by a mem- 
ber of the department staff lover in rank than resident vere not considered suf- 
ficiently accurate and vere excluded. The obstetric resident in each instance had 
served at least three hospital years (two in obstetrics) and had had reasonable 
opportunity to develop the technic of pelvic mensuration. 

Seven pelvic measurements are commonly made: the interspinous, intercristal, 
external conjugate or Baudelocque ’s diameter, bisischial or transverse diameter of the 
outlet, anterior sagittal, posterior sagittal, and anteroposterior. The intertrochanteric 
measurement is- not done routinely. Determinations of 4,144 of each of the seven 
common pelvic measurements were available for statistical analysis. 

In addition, the diagonal conjugate is measured routinely when the patient is ad- 
mitted prior to the tenth lunar month of pregnancy, or if there is indication of con- 
tracted inlet such as non-engagement of head in a pi-imigravida, or obvious dispro- 
portion. However, the majority of this group were admitted within the last month of 
pregnancy so tliat, in the absence of indication of contracted inlet, measurement of 
the diagonal conjugate was not done. Therefore, only 972 attempts were made to 
measure the diagonal conjugate, and of these the sacral promontory was beyond 
reach of the examining finger in 8G5 patients. 

In addition, individual study of each contracted pelvis wms made in order to 
ascertain the incidence of the various types, the effect on the clinical course of 
labor, and on the mother and child. 


RESULTS 

1. Average Pelvic Measxtrcvicnts of Iowa Women . — The average pehuc measure- 
ments, the range, and probable errors are recorded in Table I, and with the excep- 
tion of the bisischial agree closely with common teaching. However, a textbook of 
obstetrics^ in general use states, "Tlie transverse (bisischial) diameter measures 
11 cm.” In the present series of 4,144 women the chances statistically are twenty- 
one to one that the true mean of the scries lies between 7.77 and 10.84. Therefore, 
there seems to be very little justification for assuming 11 cm. to represent the true 
measurement of the transverse (bisischial) diameter of the pelvic outlet of Iowa 
women. 

With the bisischial measurements, tests for normality of the series showed that 
B, equals 0.101 and B,, 3.067. The value of B, falls well within the 5 per cent limits 
of the Pearson2 criterion for normality, while the value of B, falls outside the 1 per 
cent limit. Therefore, the chances are reasonable that the observations are normallj' 
distributed. 

Table I. Average Pelvic Measurements of 4,144 Iowa Women 

(Centimeters) 


Note that with the exception of the bisischial measurement, these results agree 
closely with common teaching. 



average 

PROBABLE 

ERROR 

RANGE 

Interspinous 

25.0 

1.09 

21.0-31.5 

Intercristal 

28.0 

1.14 

19.5-34.0 

External conjugate 

19.6 

0.85 

15.0-25.0 

Bisischial 

9.3 

0.51 

6.0-12.0 

Anterior sagittal 

6.2 

0.43 

4.0- 9.5 

Posterior sagittal 

7.8 

0.38 

5.5-10.0 

Anteroposterior 

i 11.4 

0.43 

8.0-13.5 


Although it has generally been conceded that agreement within a half centimeter 
between any two staff members represents as high a degree of accuracy as may rea- 
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Table III. Incidence of Contracted Pelvis 

Note that pelvic contraction occurs nearly four times as frequently in the Hopkins 
as in the Iowa clinic. Although accurate measurements were available for only 
4,144 women,' the total number (6,426) of women delivered during the given period 
of time was used to calculate incidences of contracted pelves as it was felt that 234 
represents all of the contracted pelves observed during this time. 



JOHNS HOPKINS* 

6,407 WHITE women 

IOWA 

6,426 WOMEN 


NUMBER 

OP 

PATIENTS 

IN- 

CIDENCE 

PER CENT 

OF CON- 
TRACTED 
PELVIS 

NUMBER 

OP 

PATIENTS 

IN- 

CIDENCE 

PER CENT 

OP CON- 
TRACTED 
PELVIS 

Onnerallj' contracted, in- 

345 

538 

39.98 

41 


17.5 

eluding generally- con- 
tracted funnel 




i 



Funnel, typical 

289 

5.03 

33.49 

156 

2.43 

mm 

Simple flat 

156 

2.43 


25 



Generally- contracted 

33 

0.52 

3.82 

1 


0.4 

rachitic 







All others 

40 

0.63 

4.63 

11 


4.7 

Totals 

803 

13.99 

99.99 

234 

3.65 ( 

100.0 


*From Stander, H. J., Williams Obstetrics. 


I 


such exposure is significant is debatable. Another possible explanation of the dif- 
ference in incidence involves the element of time, for, ivith rickets less common than 
formerly, statistics collected forty or more years ago may show a greater incidence of 
pelvic contractions on a rachitic basis. 


Although typical funnel pelvis is generally thought to be a developmental phe- 
nomenon and to have similar incidences among all reported races, 5 to 6 per cent, 
the incidence among the present series is 2.44 per cent, less than half that reported 
by other observers. Even when alt types of funnel pelves are included the incidence 
is only 2.55 per cent. It is conceivable that the method of measuring the bisisehial 
diameter difiters slightly from that used elsewhere, and that this may account for 
the low incidence of funnel pelves. With this in mind, the number (186) of pelves 
with bisisehial diameters of 8.25 cm. was added to those (156) previously classific 
as funnel. The resulting total (342) gives an incidence of 5.33 per cent, a figure 
which agrees closely with that generally given. On the other hand, by adoption o 
the statistical method previously use'd, namely dividing the frequency (186) of tie 
8.25 cm. division by two and allotting one-half (93) to the 8.0 cm. meter class anc 
the remainder to the 8.5 cm. class, the total number of funnel pelves becomes 2 , 
an incidence of 3.87 per cent, which is still below that generally given. No e.xplana 
tion is offered for the low incidence of this type of pelvic contraction among ic 
group of Iowa women. 

3. Effect on the Clinical Course of Labor . — Among the various types of contractc^ 
pelves, the incidence of operative interference, Table IV, ranges from 26.9 to o -o 
per cent. However, when low forceps operations and breech extractions in’® 
eluded, the range is from 20.0 to 36.4 per cent. Obviously, low forceps operation 
and breech extractions were not done because of the pelvic contraction, excep 
funnel pelves, where low forceps was employed to overcome outlet dystocia, an i 
one instance where version and extraction of the aftercoming head was necessary. 

The average lengths of the first and second stages of labor were calculated for 
individuals representing each type of pelvic contraction, but no significant va 


Ions from normal were observed. 

4 Effect on the Mother . — There were four maternal deaths among the S'"®”? 
■ontracted pelves. Table V, a gross maternal mortality rate of 1.7 per ^nt 
hese women was admitted at term in extremis from a four-year-old 

rf the hroasl. ^th exteaslve „eta.tase.. Her fleath, four .lay. after » 
■creeps operation done to shorten the second stage of labor, can hardly 
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gested that even an obsevvei’ with years of experience in pelvic mensuration is beyond 
the limits of reasonable accuracy when recording measurements in fractions smaller 
than a half centimeter. 

Because of the small number (972) of attempts to measure the diagonal con- 
jugate and because in 865 of these attempts the sacral promontory was not reached, 
tlie figures for tlie diagonal conjugate were not submitted to statistical analj'sis, 
but are recorded in Table II. 


Table II. Diagonal Conjugate* 

Note that although 972 attempts to measure the diagonal conjugate were made, 
only 71 measured 111^ cm. or less. 


DIAGONAL CONJUGATE 
MEASURED LENGTH 

CM. 

NUMBER OF 

PATIENTS 

DIAGONAL CONJUGATE 
MEASURED LENGTH 
CM. 

NUMBER OF 
PATIENTS 

614 

1 

11 

17 

8 

1 

11% 

8 

8V> 

1 

11% 

13 

9 

1 

11% 

3 

9% 

2 

12 

14 

10 

6 

12% 

5 

10% 

4 

12% 

13 

10% 

13 

12% 

1 

10% 

4 

Total 

107 


*In 8G5 additional patients, the diagonal conjugate could not be reached. 


2. Incidence of Contracted FeJvis . — Any patient whose routine measurements sug- 
gested contracted pelvis, or who experienced unusual difficulty during labor, was 
rechecked. In all, 234 patients (3.65 per cent) with contracted pelves were noted 
among the total group of 6, 426 women. This figure, the total number of women 
delivered during the given time period, was used to calculate the incidence of pelvic 
contraction rather than 4,144, the figure on which the statistical calculations of the 
normal pelvic measurements are based. The reasons for using the figure 6,426 in 
calculating the incidence of contracted pelvis are: (1) it represents the total number 
of women delivered during the given period of time, (2) it is felt that the recheck- 
ing of pelvic measurements following difficult labor gives reasonable assurance that 
234 represents the total number of women with contracted pelves observed during 
the same period. The criteria adopted for inlet contraction were those advanced by 
Litzmann,3 viz.; the true conjugate measures 9.5 cm. or less in flat, and 10.0 cm. 
or less in generally contracted pelves. Williams^ advanced the criterion adopted 
for outlet contraction, viz.; a bisiscliial (transverse) diameter of 8.0 cm. or less. 

Table III shows the total incidence of pelvic contraction as well as the relative 
incidence of each type, contrasted with the figures for white women given by Wil- 
liams.i Although the total number of women in each series is nearly identical, 
pelvic contraction was noted nearly four times as frequently in the Hopkins as in 
the Iowa clinic. Eejuiolds" reporting on 2,227 Boston women gives an incidence of 
contracted pelves among patients requiring obstetric operations of 1.7 per cent, but 
had he included all of his patients, the incidence would have been 6.8 per cent. 
Flintc reported an incidence of 8.46 per cent among 10,233 women in New York 
City. In both Reynold’s and Flint’s papei-s funnel pelves are not included, as their 
reports antedate by nineteen and twelve years, respectively, Williams ’■* contribution 
on contractions of the pelvic outlet. Revision to include the usually accepted figures 
for incidence of funnel pelvis would raise Re^mold’s estimate to 11 or 12 and Flint’s 
to 14 or 15 per cent. 

The explanation for the low incidence of pelvic contraction among the women of 
the present series is obscure. Adequate formation of pelves of Iowa women is pre- 
sumably not due to dietary measures, as the average diet tends to be deficient in 
minerals and vitamins. Iowa children, however, apparently have ample opportunity, 
because the population is essentially rural, to be in the sunlight. Wliether or not 
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eluded. Tour term l)abie.s died at birth or a few iiours thereafter from intracranial 
hemorrhage. Therefore, these 4 and the 2,248 gm. premature on whom autopsy was 
not allowed, a total of 5, are the only fetal death.? directly attributable to the pelvic 
contraction. This represents a fetal mortality rate of 2.1 per cent possibly due to 
contracted pelvis. 

The average weight of the newborn cliildren showed no .significant variation from 
normal. 


.SUMMARY AND CONCLU.SIONS 

1. Tlie average pelvic measurements of a group of 4,144 living Iowa 
women -were found to be: inter.spinou.s, 25.5 em. ; intereri.stal, 28.0 cm.; 
external conjugate (Baudeloeque), 19.6 cm,; bisi.sehial (transverse 
diameter of the outlet), 9.3 cm.; anterior sagittal, 6.2 cm.; posterior 
sagittal, 7.8 cm.; anteroposterior, 11.4 cm. With the exception of the 
bisischial, these measurements agree with common teaching. 

2. The fallacy of attempting to measure pelves more closely than by 
half-centimeter divisions is pointed out, using the bisischial measure- 
ment as an illustration. 

3. Among 6,426 Avomen, delivered betAveen July 1, 1926, and Ang. 1, 
3936, there Avere 234 contracted pelves, an incidence of 3.65 per cent. 

4. Typical funnel pelvis was the most common type, accounting for 
156, or 66.7 per cent, of the 234 contracted pelves, or 2.43 per cent of 
the total series of jjatients. Generally^ contracted, iueluding generally 
contracted funnel pelves, numbered 41, 17.5 per cent of the contracted 
group, or 0.64 per cent of the total series. Simple flat peh'es numbered 
25, 10.7 per cent of the contracted pelvis group, AA'hile the remaining 
12 eonti’aeted peh-es Avere of miscellaneous cla.ssification. 

5. The uncorrected incidence of operative interference Avas 29.1 poi 
cent. By^ excluding operations not directly indicated by the contracted 
pelvis, the corrected operative incidence Avas 23.1 per cent. 

6. Tavo mothers iierished from operations done because ot the pehic 
contraction, a mortality incidence of 0.85 per ceiit. 

7. FiA^e fetal deaths, a mortality' rate of 2.1 per cent, AA'ere directly 
attributable to the pelAuc eontz’action. 

The author wishe.s to express his appreciation to Mi.'=.? Maxine Ball for her 
sistance in collecting the data for this paper. 
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DISCUSSION 

DR, CALVIN R. HANNAH, Dai.i>a.s, Tex.— In my opinion the important point 
in this excellent paper i.s that the frequency of contracted pelves is probably a ) 

3 5 or less than 4 per cent. Another excellent point he has brought out is the mea- 
ment of the outlet. 
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ated with the funnel pelvis. Another woman died undelivered at term from a proved 
gas bacillus (B. Welehii) infection. The other two deaths were sequels of operations 
done because of the pelvic contractions. The corrected maternal mortality rate be- 
comes, therefore, 0.85 per cent. 

Table IV. Operatwe Labors 


Showing the number and percentage incidence of operations, presumably neces- 
sitated by tlie pelvic deformity. 
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*Low forceps and breech excluded. 

tBreecli excluded. The version, done because of the contraction, is included. 


Table V, Maternal and Petal Mortality 
(Actual ISTtoibers) 


Showing the total number of maternal and fetal deaths in the series, and the 
number presumably attributable to the pelvic deformity. 
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5. Effect on the ChiJd . — There were 18 stillborn and neonatal deaths, a gross fetal 
mortality rate of 7.8 per cent. However, of these, 4 were abortions (fetuses weigh- 
ing less than 1,500 gni.), 4 were stillborn macerated fetuses ob\’iously dead before 
the onset of labor, and 4 were premature infants (1,500-2,500 gm.). Three of the 
prematures who succumbed after birth were shown at post-mortem examination to 
have perished from prematurity alone, or from prematurity and atelectasis, and 
therefore, these deaths cannot be ascribed to the pelvic deformity. However, the 
fourth, weighing 2,248 gra., died the day after birth and permission for post-mortem 
examination was withheld. One infant until a prolapsed cord died before birth, as 
a result of compression of the cord with a Voorhees- bag inserted following re- 
placement of the funis. .:\Jiothcr stillbirth resulted from premature separation of 
the normally implanted placenta. These two deaths presumably may also be ex- 
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s^ptomatology of the condition resulting in a greater number of early 
diagnoses, (2) a more universal appreciation of tlie dangers resulting 
from untimely interference, (3) improved operative technic, .(4) marked 
advancements in the field of anesthesia, (5) recourse to blood trans- 
fusions, and (6) more adequate maternity facilities in the smaller com- 
munities, Fortunately, there is now little necessity for handling these 
cases in the private home under conditions which, even at best, are 
inadequate. This one factor alone has to a large extent reduced the 
incidence of infection, one of the two greatest complications. 

I present the collected case reports under two headings: (1) those 
reported up to and including tlie ymar 1921, and (2) those reported from 
1922 to the present time. These two groups of cases are sufficiently 
large, I believe, to give a fairty accurate picture of the types and results 
of tlie therapeutic measures in vogue during the respective periods. 

It will be noted that no mention is made of the corrected fetal mor- 
tality, due to the circumstance that most of the reports failed to refer 
to this item. Instead, all fetal deaths of whatever period of gestation 
and under all conditions are grouped together. 

There has been no unanimity in the classification of placenta previa. 
In my review, eases in which the placenta has completely covered the 
internal cervical os wll be spoken of as complete previas; those in which 
the margin of the placenta has partially covered the internal os will he 
called marginal previas; and those in which the edge of the placenta 
borders on or touches the internal os will be classed as lateral previas. 

The total number of cases reviewed is 47,828, or more than twice the number 
ever before collected. The frequency of the condition has been variously stated from 
1 in 34 to 1 in 506 pregnancies. In a series of 21,706 cases I found the incidence to 
be 1 in 159.6 (0.626 per cent). In 9,513 cases 2,830 (29.75 per cent) were of the 
central type, 3,127 (32.87 per cent) were marginal, 3,525 (37.05 per cent) were 
laterals, and 31 (0.33 per cent) were of unlcnown classification. 

Abnormal position of the fetus is common and may be considered as one of 
the suggestive diagnostic features. Cephalic presentations were found in 687 (<!• 
per cent) of 965 cases, breech presentations in 130 (13.48 per cent), transverse les 
were present in 146 (15.13 per cent), and in 2 (0.2 per cent) the position of te 
baby was not known. 

A great predominance of cases w^as found in multiparas. In a total of 21,111 
cases placenta previa was found to occur in 2,918 primiparas (13.82 per cent) an 
in 18,193 multiparas (86.18 per cent). 

It has often been stated that placenta previa is a complication of the third 
trimester of pregnancy. This is the rule. However, it is well known that sjunp om 
may arise at any time after the formation of the placenta. It was found to occu 
in 3,753 (84.98 per cent) of 4,416 cases after the thirty-first week of gestation a 
in 663 (15.02 per cent) prior to this period. 

Table I. Placenta Previa 


Cases before 1922: 
Number 

Maternal mortality 
Gross fetal mortality 
Cases from 1922 to 1937 : 
Number 

Maternal mortality 
Gross fetal mortality 


15,062 

1,166 (7.74%) 

7,876 in 14,162 cases (5y.61%) 


32,766 

2,288 (6.98%) 

6,551 in 12,885 cases (50.84%) 
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The physicians throughout Texas are prohabiy no different from those of other 
states, but as we go about teaching through refresher courses it is astounding that 
the number of physicians who do not know how to make pelvic measurements is so 
great. We found in a class of 15 or 20 good physicians that less than three men 
knew how to make measurements. It is up to us as members of this Society to 
disseminate this information and to teach the men in the rural districts as well as 
those in the cities how to use a pelvimeter. They must understand that they cannot 
estimate the size of the pelvis b}' palpation but that they must do it by practical 
work and by measurements. 


MANAGEMENT OP PLACENTA PREVIA^' 

An Analyses op 47,828 Cases 

David Findley, M.D., Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, College of Medicine, 

University of Nebraska) 

N early three centuries have passed since Paul Portal (1664) dem- 
onstrated for the first time that in placenta previa the afterbirth is 
embedded over the cervical os. Earlier observers, to the time of Hip- 
pocrates, recognized the seriousness of the condition but believed the 
resulting hemorrhages were due to the premature detachment of the 
placenta located, as they thought, in the fundus. The observations of 
Portal awakened a lively interest in placenta previa and we find 
Mauriceau, Pugh, Deventer, Smellie, Levret and a host of other obsle- 
tricians of the seventeenth, eighteenth, and nineteenth centuries ad- 
vocating means of control of the hemorrhages and the speedy delivery 
of the baby and afterbirth. 

While the records of earlier times reveal a marked improvement in 
results, as expressed in maternal and fetal mortalities, it may be said 
that it is in quite recent years that the gTcalest advances have been 
made. Great as has been this progress the maternal and fetal mor- 
talities are yet, far too high. Of this I became more convinced as I 
undertook an extensive statistical review of the literature. To the cases 
already recorded I have added 62, previously unreported, from the 
records of the Philadelphia Lying-in Hospital, covering a i)eriod from 
July 1, 1929, to June 30, 1935. It is hoped that this large series of 
cases, taken from the records of clinicians and institutions the world 
over, will throw some light on the treatment of placenta previa and the 
comparative results of the various methods now in common usage. 
All available statistics have been carefully studied and an im])artial 
analysis has been made. 

As will be shown later, the therapeutic trend has changed markedly 
in the past ten to fifteen years, witii increasingly more satisfactory re- 
sults for both mother and child. Tliis change may be accounted for 
in several ways; (1) a better understanding of the pathology and 

•Pre.'jcntcd at the Ninth Annual Meeting- of the Central Association of Obstetricians 
and Gynecologists, Dallas, Texas, October 14 to 16, 1937. 
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cesarean sections. In other ■word.s, the .simpler the method nsed the greater is the 
chance for the survival of hotli mother and child. No definite causes of maternal 
mortality n-ere stated, but it is presumed that the majority of the patients died from 
shock or infection. 

Table IV. Types of Cesarean Sections 

Classical: G,168 

Maternal mortality .372 (0.03%) 

Gross fetal mortality 087 in 2,794 cases (24.58%) 

Low cervical: 375 

Maternal mortality 7 (1.80%) 

Gross fetal mortality 11 in 07 cases (10.41%) 

Porro : 01 

Maternal mortality 8 (13.11%) 

Gross fetal mortality 20 in 28 cases (71.42%) 


It is intere.sting to note that the incidence of cesarean section has more than 
doubled during the past fifteen years, and in .spite of this great increase in number 
the maternal mortality has been more than halved; it falls well below the group 
delivered vaginally. The fetal mortality in abdominal cesarean sections was but 
slightly decreased but remained much lower than in the group delivered through other 
avenues. In Table W we find a comparative list of the various tj'pes of abdominal 
cesarean sections. Although the series of low cervical sections is too small to 
permit of any definite conclusions it would seem, in the hands of skilled operators, 
to give both mother and child a better chance for life. The danger of a generalized 
peritoneal infection is greatly lessened by this procedure because there need be no 
manipulation of the intestines or omentum, and the general peritoneal cavity can be 


Table V. Types of Piaoenta Preh* 


CENTRAL PREVIA 


METHOD 

CASES 

Spontaneous 

17 

Ruptured membranes 

20 

Pack 

28 

Bag 

20 


■\Vitli version 
With forceps 
With breech 
Breech 
Forceps 

Braxton Hicks version 
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Willett 

Leg traction 

Craniotomy 

Accouch. force 

Vaginal cesarean 

Classical cesarean 

Low' cervical 
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Undelivered 

Induction 
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A^aginal delivejT’ 

A bdominal delivery _ 

Total 
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0 ( 0 . 00 %) 
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(14.28%) 0 (0%) 


1 (12.49%) 

3 (21.42%) 
47 (11.05%) 
14 (15.21%) 

1 ( 0 . 00 %) 

10 (7.57%) 

4 (50%) 

1 ( 20 %) 

1 (50%) , 


2 (25%) 

12 (85.71%) 

302 (85.17%) 
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15 (100%) 
114 (80.30%) 
8 ( 100 %) 
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1 (50%) 
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3 (3.84%) 12 (1.5.38%) 
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2 (1.39%) 
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Table I shows the total series of cases divided into the two group periods. It will 
be observed that in the past fifteen years both the maternal and fetal mortality 
rates have been definitely reduced. Upon further examination, and subdividing the 
cases into those delivered vaginally and those delivered by the abdominal route (see 
Table II), we can readily see that the major drop in the maternal death rate resulted 
from an increased adoption of cesarean section. Infant mortality decreased some- 
what but not in proportion to the maternal rate. We also note that fewer mothers 
died after delivery from below. As will be pointed out later, this decrease resulted 
from the abandonment of certain traumatizing operative procedures, such as ac- 
couchement force and vaginal cesarean sections. These figures differ somewhat 
from those recently reported by Mackenzie, wdio found maternal and fetal mortalities 
of 6.6 per cent and 17 per cent, respectively, in cesarean sections, and 8 per cent 
and 53.7 per cent in those delivered by the vaginal route. 

Table II. Gross Petal and Maternal Mortality 

Gases before 1922 — 4,627: 

Cesarean sections 

Maternal mortality 
Gross fetal mortality 
Vaginal deliveries 

Maternal mortality 
Gross fetal mortality 

Cases from 1922 to 1937—31,935 : 

Cesarean sections 4,885 (15.29%) 

Maternal mortality 293 (5.99%) 

Gross fetal mortality 458 in 1,873 cases (24.45%) 

Vaginal deliveries 27,042 (84.71%) 

Maternal mortality 1,735 (6.41%) 

Gross fetal mortality 4,869 in 8,477 cases (57.43%) 

In Table III we find listed the various types of vaginal deliveries with their 
respective maternal and fetal mortalities. From this we learn that repeated, pro- 
longed or complicated vaginal manipulations greatly enhance tiie risk to both 
mother and child. This is most noticeable in such methods as internal podalic; 
version, accouchement force, ligation of tlie uterine vessels, craniotomy, and vaginal 

Table ttt Vaginal Deliveries With Mortalities 


281 (6.07%) 

34 (12.09%) 

75 (26.69%) 

4,346 (93.93%) 

343 (7.89%) 

1,685 in 2,864 cases (58.86%) 


METHOD 

cases 

MATERNAL 

MORTALITY 


GROSS KETAL 

MORTALITY 

Spontaneous 

3,068 

70 (2.28%) 

525 in 

2,244 cases (23.39%) 

Ruptured membrane 

2,070 

37 (1.78%) 

436 in 

1,958 cases (22.24%) 

Pack 

477 

.32 (6.71%) 

239 in 

475 cases (50.31%) 

Bag 

4,464 

263 (5.89%) 

1,542 in 

3,113 cases (49.50%) 

With spontaneous 

28 

1 (3.57%) 

8 in 

28 cases (28.57%) 

With version 

340 

13 (3.82%) 

77 in 

214 cases (35.99%) 

With forceps 

35 

2 (6.14%) 

4 in 

22 cases (13.63%) 

With breech 

14 

2 (14.28%) 

10 in 

14 cases (71.42%) 

Breech 

644 

35 (5.43%) 

381 in 

608 cases (62.66%) 

Forceps 

224 

16 (6.55%) 

83 in 

197 cases (42.13%) 

Braxton Hicks version 

10,660 

686 (6.43%) 

5,523 in 

8,213 cases (67.24%) 

Version 

3,210 

359 (11.18%) 

1,063 in 

2,526 cases (42.08%) 

Willett 

263 

12 (4.50%) 

143 in 

263 cases (54.37%) 

Deg traction 

500 

36 (7.20%) 

358 in 

500 cases (71.60%) 

Craniotomy 

29 

6 (20.69%) 

29 in 

29 cases (100.00%) 

Accouch. forc6 

291 

71 (24.39%) 

133 in 

282 cases (47.16%) 

Vaginal cesarean 

1,324 

95 (7.17%) 

288 in 

1,025 cases (28.09%) 

Undelivered 

22 

22 (100.00%) 

22 in 

22 cases (100.00%) 

Induction 

15 

0 (0.00%) 

11 in 

15 cases (73.33%) 

Unknown 





Total 

27,678 

1,758 (G.35%) 

10,877 in 21,748 cases (50.01%) 
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SUMMARY 

1. An analysis of tlie management and results of 47,828 cases of 
placenta previa collected from world-wide literature is presented. 

2. The total series is divided into two groups: (1) those reported up 
to and including 1921, and (2) those reported from 1922 to the present 
time. The latter group shows a small but definite decrease in botli 
maternal and fetal mortalities over the former. This decrease may be 
accounted for by (1) a better understanding of the pathology and 
s.ymptomatology of the condition resulting in a greater number of early 
diagnoses, (2) a more universal appreciation of tlie dangers resulting 
from untimely interference, (3) improved operative teciinic, (4) marked 
advancements in tlie field of anesthesia, (5) recourse to blood transfu- 
sions, and (6) more adequate maternity facilities. 

3. A subdivision of these two main groups into those patients de- 
livered vaginally and tliose by the abdominal route is made showing 
the mortality rates of each. The incidence of .cesarean section- has in- 
creased from 6.07 per cent to 15.29 per cent during the past fifteen 
years while the maternal mortality rate lias been more than halved 
and falls well below the group delivered from below. A slightly lessened 
maternal death rate w'as also noted in those patients debvered vaginally- 
This decrease is cliiefly due to the avoidance of such methods as accouche- 
ment force, Braxton Hicks version, vaginal packs and vaginal cesarean 
sections. Tables revealing the results of both abdominal and vaginal 
methods indicate that repeated, prolonged or complicated manipulations 
greatty enhance the risks to both mother and child. 

4. Further tables show the methods used in handling the various types 
of previas. With but few exceptions, the various procedures show an 
increase in mortality rates in direct proportion to the degree of the 
previa. 

5. Low cervical cesarean section is the procedure of choice in com- 
plete placenta previa and in other types presenting a closed cervix. In 
marginal or lateral previas with a dilated cervix the method of choice 
is between artificial rupture of the membranes with forceps or spontane- 
ous delivery of the fetus and internal podalic version. 

6. Blood transfusions are invaluable aids in combating acute anemia 
and shock and in shortening the period of convalescence. Suitable 
donors for all suspected cases should be available at the time of delivery. 
Transfusions should be more frequently resorted to. 

7. Keferences, are made regarding the frequency of placenta previa, 
the incidence of the various types of previas, parity, the period of gesta- 
tion and the presentation and lie of the fetus. 

8. As these eases %vere almost wholly taken from reports of leading 
obstetricians and maternity centers throughout the ivorld the resulting 
statistics do not give an accurate picture of the results obtained in gen- 
eral practice. It is fair to assume that the mortality rat&s in genera 
practice w'ould be much higher than in maternity hospital practice. 
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better protected, against “spill’’ from an infected uterus. In event of frank infec- 
tion the Porro operation seems to be the procedure of choice. No mention ■\vas 
found in the literature of the use of the Latzko operation in placenta previa. 

In Table V we are able to contrast the results of all methods of management 
in the various tj^^es of previas. From them we may learn one important fact, namely, 
that the risk for mother and child increases in direct proportion to the degree of 
the previa. With but few exceptions, the various methods show a reduction in death 
rates in marginal as compared with complete previas and in lateral as against 
marginal cases. 

Although there were no accompanying statistics there liave recently 
appeared in the literature numerous references concerning the use of 
blood transfusions in the treatment of placenta previa. There is no 
doubt that frequent recourse to this life-saving procedure has prevented 
many casualties. In most maternity centers it is now a routine proce- 
dure to procure suitable donors for all suspected cases of placenta previa 
and to be prepared for immediate transfusion should the necessity arise. 
I am convinced that in the future this procedure will he more often 
adopted and will save many lives that are now lost by lack of foresight 
or inability to obtain suitable blood. It not only is the best method 
we possess for combating shock and acute anemias but is an excellent 
prophylactic mea.sure against infection and prolbugcd convalescence. 
It should be more often resorted to. 


With Tkeatment and Mortality 
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DISCUSSION 

DR. IRVING F. STEIN, Chicago. — In a large proportion of our cases at Michael 
Reese Hospital simple puncture of the membranes has been one procedure which has 
been most successful. I cannot resist at this point to call attention to the little 
ring we have developed at Michael Reese Hospital which we facetiously call the 
“midwife’s fingernail.” To rupture the membranes, it is only necessary to flex 
the finger which releases the notched projection. It can. be placed on the gloved 
finger for any vaginal examination, so in case the membranes .should need to be 
ruptured, it is handj' and a second introduction of an instrument is not needed. 

In complete prena, particularly in a primipara, cesarean section should be done. 
Dr. Findley has shown a reduction in mortality with the low cervical section. IVe 
have never used the Latzko operation. We have had no deaths after low cerncal 
section in primiparas at term or before term. 

Bags are not used by us as a means of delivery, but when podalic version is in- 
dicated a bag may be introduced as a preparatory measure. We find ourselves 
using bags less and le.ss, however. After the bag is out spontaneous delivery may 
occur, or forceps may be used if the head comes into the pelvis, or podalic version 
may be done. 

In our clinic at Michael Reese Ho.spital we have practically abandoned Braxton 
Hicks ver.sion. 

Accouchement force which was responsible in the past for the most serious com- 
plications, is now recognized as a distinct menace, and I think should be considered 
as malpractice. 

Packing before delivery, I believe, should only be done when the patient is at 
home, and has to be transported after severe hemorrhage. 

Transfusion is the most valuable adjunct to treatment instituted in recent years. 
In our hands transfusion by the syringe method has been preferable to the citrate 
method, though we are doing more and more citrate transfusions. However, 
reactions are more frequent than with the direct method. 

DR. RUDOLPH W. HOLMES, Chicago.— We cannot determine the true in- 
cidence of placenta previa until we have the statistics upon all births ndth their 
complications in large communities, better whole countries. Hospital figures are 
not the indices of the prevalence of previa, for the rate here is necessarily mue i 
higher than at large. I have the records of 249 hospitals in which the average 
rate for placenta previa was 0.67 per cent. One small hospital had 9 per cent o 
their deliveries with this complication, and from this point the rates decreased unti 
in one lio.spital there was but one previa in 2,174 deliverie-s. Tlie maternal deat i 
rate in this series was 9.07 per cent, the fetal death rate 38.57 per cent. 

DR. AY ALTER W. WELLS, Oklahoma City, Okla.— In the state of Oklalionm 
during the year 1930, there were 49,973 deliveries and 159 deaths, 28 of " 
were from uterine hemorrliage and 7 of tlie.«e were placenta previa. At the uni 
versity Hospital for the period from 1927 to 1937 there were 3,764 deliveries wi i 
44 cases of placenta previa. Eight of these cases of placenta previa were placen a 
previa centralis. There were 22 bag inductions, seven of which were followed J 
version. Two patients were delivered by cesarean section. There were 17 fetal deat s 
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that the patient had a congenital absence of the uterus, associated with congenital 
abnormalities of the generative tract, bilateral inguinal liernia and mitral heart 
disease. 


She was operated upon June 7, 1935, for bilateral hernia. Both canals were 
opened, and the masses in both sacs which w'cre adlierent to tlie sac walls were re- 
moved. One-half of the uterus was found in each sac along with part of the round 
ligament, the ovary and the blood vessels. The masses w’ere removed by ligation, 
the sacs ligated also and the operative route closed by the Bassini method. Associ- 
ated with the bilateral inguinal hernia, the operation showed that there was present 
also a congenital prolapse of the ovaries, rudimentary tube, and bisected uterus. 
The operation, in addition to the bilateral herniotomy, included a bilateral salpingo- 
oophorohysterectomy. 

Gross Anatomy . — The two masses, one removed from the right, the other from 
the left, groin, presented a smooth peritoneal surface that faced the pelvic cavity 
and a rough adventitious coat that w’as embedded in the canal. Over the top of 
each mass there ran a portion of the round ligament and the degenerated oviduct 
which ended in a well-developed fimbria but in which no lumen could be sounded 
with a probe. The small gonads were hard and firm beneath which the broad liga- 
ment could be recognized. The uterine portion, one-half of wdiich was associated 
wdth each gonad, was liard and infantile in appearance. Boughh' each mass w-as a 
mirror image of the other indicating that the bilateral components had failed to 
meet in the median line, and hence, from some unknowm period in embryonic develop- ' 
ment, the bilateral parts of the Mullerian sj'stem had pursued independent lines of 
development and produced bilateral halves of the uterus that eventually descended 
into the pelvic wall. Inasmuch as the vagina ended blindly, but was otherwise 
normal in structure, it must be inferred that it and the uterus arose from different 
and unconnected anlagen, which normally unite and break down to form the func- 
tional reproductive system of the female and this observation necessitates a modifi- 
cation of the view that the Mullerian system of the embryo gives rise to the fe- 


male genitalia as far caudad as the hymen. 

The uterine portion of the specimen was composed of a fundus and a body which 
descended into the pelvic wall where its identity was lost without giving rise to a 
recognizable cervix. The uterine portion, when examined histologically, was found 
to be composed of heavy connective tissue strands in abundance which were com- 
mingled with sparse and widely scattered smooth muscle strands, so jumbled m 
arrangement that definite configurations could not be determined. The epithelium 
was reduced to irregular and intermittent portions of tubules, associated with which 
were mere suggestions of gland.s, but in no place could glandular material be seen 
to suggest any glandular activity nor was the arrangement indicative that a con- 


tinuous cavity ever existed in the center of the disordered uterus. 

The elongated rod which ran over the gonad from the fundus of the uterus for- 
ward ended in a membranous fimbria but without an ostium. Sections of the tube 
revealed an intermittent epithelial lining around short cavities, suggesting that an 
attempt had been made to form a continuous lumen, but nothing suggested that any 
such continuous lumen had ever been achieved. Scattered smooth muscle cells vere 
found in the walls haphazardly associated with exaggeratedly developed eonnectne 
tissue strands that rendered the tube hard and firm. The round ligament was shor 
and diflficult to recognize, but the broad ligament was normal in structure, sma 


and attached along the side of each bisected half of the uterus. 

Gonads . — The difference in size of the right and left gonads 
right one measured, including the tough fibrous capsule, tunica albuginia, 28,2 J 
18.9 by 15 mm. and the left 27 by 13 by 12 mm. The capsule was 2 ram. thic , 
so that the measurements of the actual gonadal tissue were 24.2 by 14.9 by H 


right and 23 by 9 by 8 mm. left. 

Upon section of each gonad the cut surface revealed the presence of coarse . 
fine granulations among which were small white spherules that could be picked up 
and teased out with needles whereupon they would break off and float away m 
teS fluid. Some of tl,o» worn olougalod uud so Wi.lod that 
the contorted tubules of the testis. Interlaced about the tubules were fine 
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and one maternal death. At St. Anthony’s Hospital during the same period there 
were 8,653 deliveries. There Avere 53 placenta previas, including 10 central placenta 
previas. Eleven patients Averc delivered by cesarean section. There Avere 1 quinine- 
castor oil induction, 3 A'crsions, and 2 low forceps, 2 of AA’hich AA’ere folloAved by 
transfusion. There Avere 5 fetal deaths compared Avith 17 in the University Hospital, 
and 1 maternal death. The total number of placenta preAuas roAueAA’ed AA’ere 97. 

Low cervical cesarean section is the operation of choice. In a primipara with 
undilated cervix and marginal placenta preA’ia, cesarean section should be done. 
We make it a rule at the UniA-ersity Hospital that no patients Avith placenta 
prOA’ia leaA’e the hospital undeliA’cred. 


AN ANALYSIS OP A HUMAN OVOTESTIS 

Associated With a Congenitally Bisected Uterus Herniated 
INTO THE Inguinal Canals"- 

James R. Eeinberger, M.D., and Cleveland S. Simkins, Ph.D., 

j\Iemphis, Tenn. 

introduction 

T he eonibinatioii of unusual features associated with the malforma- 
tions eonstitutiug the ba.sis of this study are of .such unusual 
excellence that no report of similar conditions has been found in the 
literature. Ovotestis is not rare and the fact that it is often associated 
Avith true or spurious hermaphroditism is likcAvise Avell knoAvn. Vari- 
ous shades or degrees of anomalies have been classed under the head- 
ing hermaphroditism, sometimes loosely and sometimes Avith careful 
and detailed analyses. The term “oAmtestis” is used here to express 
specifically a gonad in Avhich are commingled the biologic elements 
of both OAmry and testis in A’arying proportions Avhich ma,A’ be either 
eongenitallj’ acquired or the result of faulty development embiyologi- 
eally. 

CASE report 

The anatomic material furnishing the basis of this study Avas obtained from a 
Avhite Avoman aged 39, who complained that she had never menstruated and at times 
suffered from seA’ere tenderness in both inguinal regions since the age of 14. Her 
AA’eight in the past seA’en years had increased from 98 to 134. The first of her 2 
brothers had three children and the second the same number. Four of her 8 sisters 
are noAV living, the first of Avhich has 4, and the second 7 children. The third sis- 
ter has no children but seems to liaA’e enjoyed a normal sexual experience Avhile 
the fourth sister had the same exteimal defects as the patient. Of the dead sisters 
one died at the age of 49 after having had 10 children, the second died at the age of 
16 from the effects of asthma, the third and fourth in infancy. 

The physical examination revealed the external appearance of a female normal in 
stature, voice, and hair line. The normal and feminine appearing breasts became 
congested at irregular intervals. The abdomen Avas moderately obese. Bilateral 
masses, the size of an almond, rested in each inguinal region that Avere quite tender 
to the touch. 

The vagina was shalloAV but no cervix could be felt or detected and nothing could 
be palpated in the pelvis. As a result of the physical examination, it Avas determined 

‘Read at the Ninth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Balias, Texas, October 14 to IB, 1S37. 
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The interstitial material was scanty and no %'acuoles or inclusions of any kind 
could be discerned in the cytoplasm of such cells. The appearance of tlie tubules, 
even those measuring .55 micra in diameter, was characteristically embryonic and 
rudimentary and .showed a stage of differentiation attained by the normal testicle at 
the sixth month of gestation. In no cell was there ever seen any indication of 
mitotic activity, so that growth in .size of the testicular portion was impossible. 

Ovarian Material: The ovarian part of the gonad, about three times more ex- 
tensive than the testicuhir and much more diffuse, contained a number of degenerat- 
ing follicles in various stages of disintegration. In none could a true ovum be 
found, even in the smaller and more primitive follicles that departed least from the 
normal. The granulosa cells were thinly arranged about the periidiery of the follicle, 
some of them lying loosely in the .spaces ordinarily occupied by the liquor folliculi. 
Small clusters of colls were often met with in the central portions of the follicles 
leading one to think of them as fragmented ova in advanced .stages of dissolution. 
Often a slight layer of ellipsoidal nuclei surrounded the follicle.s, the only recognizable 
remains of the theca interna (Fig. 2). 



Fig. 2. Fig. 3. 


Fig. 2. — Ovarian mass of the ovotestis. X2G0. 

Fig. 3. — Ovarian portion of tlie ovotestis showing the genitaloid cells. X73G. 

Associated with the degenerate follicles and lying in the same tissue with them are 
to be found the areas of diffuse ovarian stroma who.se cells, for the most part, arc 
large spherical elements closely recalling the genatoloid cells of the early feta 
gonad. These large cells arc somewhat vesicular (Fig. .3) ; the contained cytoplasm, 
without definite delimiting membranes, contains no conspicuous granules, no vacuo e.s, 
and unite diffuselj' with neighboring cells like them. The ovarian tissue, like t >e 
testicular, has attained the differentiation characteristic of a normal fetal ovarj o 
the sixth month. 

In neither the testicular nor the ovarian portions were the interstitial cells (C 
veloped to an excess nor had the cells achieved the structure so characteristic o 
the specimens described by' Jordan and Mliitehead. Cells described by' 
curving in their specimens were not found in this one at all. In any case the i 
portance of the interstitial cell as a source of the sex hormone can easily be ov 
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fibers that seemed to hold them iii place. Nothing about the gross appearance of the 
gonad suggested its sex. Fibrous tissue penetrated into the stroma of the gonad 
after the manner of tralioculae and definitely delimited areas of different con- 
sistency. The areas of varying consistency were equally distributed throughout 
the gland, but the spherules and contorted tubular structures occupied much less 
space. 

In thick sections (60 niicra) under low power magnification (30 diameters), the 
contrasting areas offered different reactions to the stain. Some portions stained very 
darldy and others stained very lightl}'. The darkly staining areas were irregular in 
outline, and constituted a definite cortex that encroached with varying depths upon 
the medulla, which in general took the lighter stain. The lightly staining medulla 
radiated outward to end against the thick tunica albuginea and often to branch two 
or three times while doing so. Interlaced through the lighter streaks were strands 
of connective tissue fibers. The fibers were coarse and straight, the cells small, 
ellipsoidal and often indefinitely outlined. In various places, nodular masses of 2 
to 3 mm. in diameter were encapsulated by the connective tissue fibers, which upon 
closer examination proved to be testicular in nature, while the diffuse, darkly stain- 



Fig. 1. — Testicular stroma of the ovotestis showing the tubules. X260. 

ing cells, not so definitely encapsulated proved to be ovarian masses. The darkly 
staining gonogenic tissue showed regional differentiation toward ovarian and 
testicular materials in the ratio of 3 (ovarian) to 1 (testicular). 

Testicular Material: The areas in which testicular material predominated were 
small and confined to the medullary portion of the cortical zone. The diameter of 
these spherules and tubules varied from 15 micra to 50 micra. For the most part 
all sizes were definitely delimited and surrounded by well-formed connective tissue 
capsules. In the smaller ones the connective tissue was quite thin but in the larger 
tubules it constituted a definite envelope (Fig. 1). Each testicular area was made 
up of these tubules wliicli were short, contorted and possessed a definite basement 
membrane, not always seen clearly in connection -with the small tubules, 20 micra or 
less. Supporting the larger tubules, 50 micra, the basement membrane n'as clearly 
visible on account of the inner cells having shrunken away from its inner surface. 
The cells within the larger tubules which may be likened to the spermatogonia 
were never more than two layers thick, often they were vesicular, and placed around 
a central space free from cells not unlike the lumen of a normal, embryonic tubule. 
It is in this space, or lumen where spermatids form and metamorphose into spermato- 
zoa, but no cells approaching spermatogonia of the second order could be found, nor 
were there any indications anjuvliere that spermatids had ever been proliferated. 
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On the other hand, however, the male hormone is necessarj’- for 
male somatic differentiation. Even in the presence of the female 
hormone the male hormone forces the individual organism toward 
maleness, because the female hormone is superseded by the male. The 
immature gonads if stimulated by both male and female hormones 
progress toward male somatic differentiation and the ovarian tissue 
of the gonad is gradually replaced by testicular tissue. 

The results of extensive experiments by Wiesner have prompted 
him to discard the diliormonie theory of sex causation and accept a 
monohormonic basis. His work, supported bj'’ that of Moore and 
Price, goes on to show that estrin, even if antiorchidic, is not a direct 
feminizer, and hence, is not concerned with female differentiation 
somatically. The male sex hormone is not so much antagonistic to 
female differentiation, but rather that it supersedes the inherent tend- 
ency of the organism towards female differentiation and forces it out 
and on beyond the female limits into the category of the male. 

The testis hormone has no effect upon spaj’-ed females, but it does 
prevent the appearance of castration effects in males. Estrin does not 
hasten the involution of male sex characters -when given to castrates, 
but when given in excessive amounts to normal males damages the 


testes and accessory organs. If both estrin and the male sex hormone 
are given at the same time the damaging effects of estrin are halted. 
The clitoris enlarges under the influence of androkinin (male sex hor- 
mone), but if thelykiuin is given at the same time it fails to halt the 
masculinizing effect of the former, which indicates that the growth of 
the external genitalia is superseded by the male hormone. Thelykhnn 
exerts a hy.sterotropic effect wliich is not retarded by androkinin. 
Somatic differentiation seems to be fundamentally female in the absence 
of any hormone at aU, and that female differentiation takes place with 
or without the female sex hormone, but male characteristics are 
brought forth only under the influence of the male hormone. The 
cause of sex intergrades then, Avhen explained upon such a basis 
would seem to lie in the effect of the stimulation of the soma by one 


hormone, the male. In the embryo this takes place whether the 


female sex hormone is present or not since the ovary is not necessary 


for female differentiation. 


CONCLUSIONS 

1. An unusual ease of human ovote.stis a.ssociated with a bisected 
uterus herniated into the inguinal canal has been described an 
analyzed. 

2. Unique feat ures are : the presence in each canal of a bisectc 
uterus, fimbriated tubes, broad ligaments, and ovotestis. 

3. The ovotestis was composed of ovarian and testicular tissue iR 
the ratio of 3 to 1 (testicular). 

4. Differentiation of the gonad had not gone on beyond the feta 
period. 
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enipliasized since the male or female sex hormone is not present to any great amount 
in the total absence of germinal material, that is, in the absence of follicles and 
seminiferous tubules. 

Elsewhere, Simkins^ has called attention to the fact that the ovary 
is essentially a cortical, and the testis a niednllary gland, Avhose com- 
ponents do not run a course in development that are strictly syn- 
ehronons. The ovary arises first and develops in such a manner as not 
to encroach upon the testicular portion which begins its development 
later, and differentiates out of a blastema that is not identical with, but is 
in close association with the ovarian anlage. It would seem then, that 
the embryologic factors goveiaiing tlie differentiation of the gonads 
are by no means antagonistic but follow an orderly series of events. 
The testis differentiating later than the ovary and arising from mate- 
rial adjacent to it, wliicli gradually encroaebes upon the ovarian 
cortex and replaces it with testicular tissue rather than by converting 
the ovarian blastema into testicular elements. The primary differentia- 
tion of the gonad, forming its embryonic fundament, the so-called indif- 
ferent gland is, from this point of view, essentially ovarian stroma, which 
if not interfered with leads to female somatic differentiation. The 
“interference” at the end of the so-called “indifferent period” is not 
a parting of the ways at the crossroads, but a progressive differentia- 
tion which if advancing leads to maleness, and if not, to femaleness. 
Forward gonogenesis produces the testicle at a later date and as a 
direct result of continued female differentiation, by a process of re- 
placement, rather than conversion, in which the linear factor of time 
plays an important role. 

Speemann’s organ formers exert their influence upon the early dif- 
ferentiation of the sexual anlage, but what influence they may exert 
upon the subsecpient sexual differentiation can only be conjectured. 
The doctrine that sex determiiiation and differentiation depends upon 
a chromosomal basis has been arrived at by a consideration of the 
end result rather than by noting the influence of the male and female 
sex chromosome upon the organism during the process of sex differen- 
tiation. The influence of the sex chromosome may be profoundly 
altered bj’’ the cytoplasm around it in which the hormones may be 
present and to which it must react. A strict chromosomal regimenta- 
tion may have to be modified in the light of hormonal detenniners 
which may work in harmony with the genes of sex and to some extent 
modify or control their influence. 

The notion of linear differentiation is strengthened bj^ the effects 
of injections of male and female hormones upon the lower animals. 
Wie.sner'^ has shown that female differentiation can, and does, go on 
in the absence of the female sex hormone. This lends support to the 
embryologic observation that if there is no interference with the em- 
bryologic development of the gonad it will first become an ovary. Of 
course we would expect, and we do find that female differentiation 
goes on, but to no decided extent Avhen the female hormone is present, 
but the presence of the female hormone is not absolutely necessary 
for female differentiation. 
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of the latter two/>o. os -were obtained but did not agree with the cases as ab- 
stracted from Kosenblatt’soo series. Two referencesO’. ^ve were never able to 
find. 

Our referenee.s were obtained from the Quaricrly Cumulativa Index 
Medicxis, the Index Catalogue of the Library of the Surgeon General’s 
Office in Washington, the Quarterly Cuniulaiive Index, and the Index 
Medicals. The bibliography of each article Avas then searched for any 
further references. We are indebted to the Libraiy of the Loui.siana 
State UniAmrsity Medical School for its untiring efforts in obtaining- 
the journals. The Surgeon General’s Library at Washington, the John 
Crerar Libraiy, Chicago, the Ncaa^ York Academj’' of Medicine, and 
the Orleans Parish Medical Society Libraiy AAmre our main sources. 

To the best of our knoAAdedge we liaA^e recorded every iiitraliga- 
mentaiy pregnancy of over seA'en calendar months that has been pub- 
lished, and present an additional case. We trust Ave liaA^e not missed 
too maiyL 

CASE REPOBT 

A Colored female of 39 years Avas admitted to the ho.spital Sept, 28, 193G, com- 
plaining of a mass in her abdomen of one year’s duration. Her general health had 
always been excellent. Three full-term, normal pregnancies, and one iiA-e-months’ 
abortion (not induced). Menses, began at tweh’e, lasted three days, and occurred 
CA'ery four AA-eeks. April 12, 1935;- menstruated at her normal time, but tlie floAV 
continued for six Aveeks; associated AA'as a dull, suprapubic ache that ncA-er aa-us 
severe or sharp. In July, 1935, she noticed a mass in lier loAver abdomen, and as 
amenorrhea had been present since Apiil, the patient assumed she Avas pregnant. In 
October fetal life was felt. Pregnancy continued uneA-entful until the first part of 
Januar3>-, 1936, AA'hen in the middle of the niglit, the patient Avas aAA-akened Avith scA-ere 
pains in the mid-epigastrium. The doctor in attendance belicA-ed that she Avas m 
labor. HoAA-ever, after forty-eight hours the pains ceased. At thi.s time the patient 
noticed unusual activity of the infant AA-hich continued for tAvo or three AA-eeks, at 
AA-hich time all movement ceased; and there AA-as marked engorgement of tiie breasts 
AAuth lactation. A month and a half later she menstruated for three days, but amenor- 
rhea continued until three months prior to admission, AA-lien her menses returned, AA'ere 
monthly, normal in amount and duration. The mass remained .stationary in .size from 
January, 1936, until admis.sion. 

On admission the patient appeared in excellent he.alth and had no complaint.'. 
Examination revealed a large mass in the abdomen AA-hich extended from the pubis to 
a point halfway betAveen tlie umbilicus and xiphoid. It Av-as globular, smooth, .'cmi- 
cystic, not tender, clearly demarcated and apjmrently not attached to the anterior 
abdominal A\’all. Vaginal examination revealed that the uterus AA-as pushed to tlie 
left-anterior and AA-as intimately adherent to the mass. 

Wassermann Avas strongly positiv-e, urine negatiA-e, sedimentation rate of thirty 
fiA-e minutes. Blood chemistry: Blood urea, 14 mg. per 100 c.c. of blood, sugar, 

80 mg. per 300 c.c. of blood. 

A preoperath-e diagnosis AA-as made of full-term abdominal pregnancy 
fetus A-ersus oA-arian cyst. The unusual and suggestive history strongly indicate 
an extrauterine pregnancy. 

Under subarachnoid analgesia, the abdomen aa-us opened in the midline, inci.sion 
extending from the .symphy.sis pubis up to and beyond the umbilicus. Inspection 
revealed many fine adhesions betAA-een the tumor mass and the omentum am 
parietal peritoneum anteriorly, and to the sigmoid posteriorly. These adhe^sions AU:r^ 
separated Avithout undue difficulty. The mass Avas doughy in consistency Av-itli A-ariou.' 
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5. An explanation is offered for tlie cause of sex inter grades liaving 
its basis upon a monobormonic rather than a dihormonic sj^stein and 
that in the present ease the male hormone was not powei-fnl enough 
to force the embryologic development of the gonad completely out of 
the female or ovarian stage of differentiation into the complete 
somatic male. 
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INTEALIGAMENTARY PREGNANCY 

A Survey op All Published Cases op Over Seven Calendar Months, 
With the Discussion op an Additional Case 

Phillips Kay Champion, M.D., Dayton, Ohio, and 
Nicola J. Tessitore, M.D., New Orleans, La. 

I N THE fall of 1936, one of us (N. J. T.) operated upon a 39-year-old 
colored female for an intraligamentary pregnancy of eight and one- 
half months. The infrequency of this tumor warranted publication. 
The last investigation of this subject was by Remzy®^ in 1923. Un- 
fortunately, he did not bring the literature up to date. AYe therefore 
attempted a complete survey and have recorded, according to year, 
in chart form all the cases reported. 

The first article referring to intraligamentarj' pregnancy was by a German, 
Loschgei in 1816. He gave a beautiful detailed account of the autopsy findings 
of a young woman who died from rapture of an intraligamentary pregnancy at 
five and one-half months. His description of the anatomic relationship of the 
ovisac to the surrounding structures was most accurate and showed conclusively 
that this extrauterine pregnancy was developing in the broad ligament. Lawson 
Tait,85 in liis treatise on ectopic pregnancy in the late nineteenth century, con- 
vinced the medical profession of the possibility of this entity and in the year 
1880 simultaneously with Maltakowskyos published reports of full-term intra- 
ligamentary pregnancies. In the follondng decade many additions were made. 
Sittner^o in 1901 reported a series of 184 abdominal pregnancies, 39 of which 
were int^aligamenta^ 3 ^ Lemercier,G3 for his thesis, presented one case and 
added 18. Rosenblatts^ in 1923 reviewed the literature from 1910 and out of 
86 abdominal pregnancies, found 11 that were intraligamentary. One year later, 
RemzyS” studied 30 cases in detail, placing particular emphasis on the disposal 
of the placenta. He was unable to reach any definite conclusions but stated 
that if possible the ovisac and placenta should be removed; however, conditions 
existing in the abdomen at the time of operation may alter the procedure. 
All these series contained many duplications which was fortunate, as Remzy’s 
and Rosenblatt’s abstracts frequently' failed to afford us sufficient data. In 
spite of the duplications, and an earnest effort to locate the original articles, 
if the abstracts were scanty, the following cases could not be completed: Grim- 
dale,ioi T. "Wilson, Ruder,io 2 Immel,89 and S. Fekete.'''9 The original articles 
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ligament and the uterine vesicle fold. On opening the sac, a macerated fetus was 
found Avhich measured 43 cm. in length. The placenta was of the trilobate type, and 
covered the entire sac. Tlie uterus was enlarged to twice the normal size and con- 
tinuous with the mass. The uterine Avail throughout Avas of equal thickness and no 
opening existed betAA’cen the uterine cavity and the ovisac. No CA’idence of tlic 
tube or ovary on that side could be found in si)itc of many sections. 

The postoperative cour.se Avas uneA-enlful and the patient Avas discharged on tlic 
tAvelfth day. 

DISCUSSION 

Of the four possible types of full-term extrauteriue pregnancy only 
one seemed to apply to this ease. None of the four criteria for ovarian 
pregnancy was present. Its location, mode of origin, and peculiar 
relation to the uterus eliminated abdominal and tubal pregnancy. The 
relationship of the ovisac to the uterus ap2iears to us to he of para- 
mount importance, the continuity of tissue being explained by re- 
membering that the ovisac after rupture into the folds of the broad 
ligament ivill lie in loose areolar tissue, Avhich is limited by the rela- 
tivelj’’ dense folds of the broad ligament and its attachments. As 
groAvth continues, these folds are further and further separated and 
the ultimate boundaries are the attachments of the broad ligament, 
•which are : the uterus medially, the lateral Avail of the pehds, inferiorly 
the pelvic floor, and superiorly the tube at AAdiich site rupture fre- 
quently occurs. It thus seems certain that any true intraligamentary 
pregnanej’- near term must have these boundaries and accordingly 
appear continuous Aidth the uterus anterior and posterior as the folds 
and peritoneum of the broad ligament fuse Avith the fibrous coAfering 
and peritoneum of the uterus. 

The main source of blood supply must necessarily spring from the 
blood A'^essels supiolying the uterus and those in the base of the broad 
ligament. HoAveAmr, additional supply could arise from any structure 
AA'hich might lie ad.jacent to the dcA’^eloping ovum. The omentum and 
inte.stine, particularly the .sigmoid, Avould be the most likely sources. 

We feel thus that a diagnosis of intraligamentary pregnancy can- 
not be made if this peculiar relationship betAveen the uterus and ovjsac 
does not occur. An abdominal pregnancy'' that becomes implanted m 
the culdesae could present at term an almost identical picture except 
for its relationship to the uterus. 

PATHOGENESIS 

Until recently^ it has been assumed that this entit.y resulted from the 
rupture of the tubal pregnancy into the broad ligament. Granting 
that this is true, certain conditions must be fulfilled to permit an 
oAusac to become secondarily^ implanted in the folds of the broad 
ligament. 

1. Implantation must occur in that portion of the tube that is un- 
covered by the peril oncum, permitting extrusion of llie produces of con- 
ception into the potential space betAveen the folds of the broad ligament. 
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firm areas and appeared to be arising from the right parietal wall of the pelvis. 
No plane of cleavage or demarcation existed between the mass and the uterus. As it 
appeared to be intraligainentary, it was believed that the easiest way to mobi- 
lize the tumor would be by removing the uterus retrograde and then separate 
the tumor from its atfacliment. The iufundibulopelvic ligament on the left was 



Fig. 1. — The left ovary, left tube, uterus, and broad ligament ; the latter contain 
the ovisac before it was incised. This illustrates the continuity between the uterus 
and the tumor mass. 



Fig. 2. — The fetus has been partially removed. B.L., Broad ligament. U, Uterus. 

therefore clamped and suture ligated, the broad ligament was severed in the avascular 
area down to the left uterine vessels which were clamped and severed. The uterus 
was then amputated at the level of the internal os and the right uterine vessels 
grasped and the entire mass with the uterus was then removed in toto. Some diffi- 
culty was encountered with the adhesions, but none with hemorrhage. The raw 
surfaces were peritonized with ease, utilizing the remaining portion of the broad 
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Table I 



YEAR 

GESTATION 

MONTHS 

w 

w 

u* 

1-^ 

5 

o 

w 

•< 

OPERATION 

COMMENTS 

Loscligci 

1810 

5i 

D 

D 


Autopsy revealed rup- 
ture of sac with in- 
testinal hemorrliage. 
Description of anat- 
omy typical of in- 
traligamentary 

Death 4th day P.O., ex- 
haustion 

Ureter clamped with 
subsequent nephrec- 
tomy 

Lawson Tait^s 

1880 

9 

■ 


Marsupialization 

Maltakowskyos 

1880 

9 

I 

■ 

Partial removal of 
placenta, packed 


1887 

8 

L 

L 

Total removal of 
placenta 

Death following day, 
septicemia. Fetus 
died 24 hours 

Spaetliss 

1888 

8 

L 

D 

Marsupialization and 
tamponade, amniotic 
fluid fetid 

Taotman89 

1888 

8 

L 

L 

Removal of sac and 
placenta, packed, 
drained, severe 
hemorrhage 


Eastman^ 

1888 

8 

L 

L 

Removal of sac and 
placenta, drainage, 
glass drain 


Culling^vortll2 

1888 

7i 

D 

L 

Total removal of 
placenta 

Fetus dead 8 montns, 
macerated 

Negri'i 

1898 

8 

■ 

L 

Partial removal of 
placenta and sac, 
marsupialization 

Fetus died from a mal- 
formation 

01iver*>2 

1890 

9 

D 

L 

Marsupialization, 
amniotic fluid was 
purulent 

Peritonitis. T enis u.iu 
been dead 5 montlis 

Galabin'2 

1890 

8 

■ 

D 

1 

Marsupialization 

Death second P.U. daj, 
sepsis and hemor- 
rhage 

Voiglit®" 

1891 

9 

D 

■ 

Total removal of 

placenta, partial mar- 
supialization 


Schautaos 

1891 


D 

■ 

Removal of sac and 
placenta 

— 

Marchando’' 

1892 

9 

1 

D 

Marsupialization 

Died following da.>. 
Autopsy showed 
bleeding from por- 
tially detached 
placenta — 

Rciii2i 

1892 

9 

1 

■ 

Total removal of 
placenta, drained 
with glass drain 

Fecal fistula, cIo.=ed 

spontaneously 

Eroinmel®! 

1892 

8 

L 

B 

Marsupialization and 
tamponade, profuse 
hemorrhage 

Sippel'* 

1892 

Si 

L 

D 

Removal of sac and 
placenta 

Deatli nrsc 'J'V 

hemorrhage 

Panioo 

189?. 

9 

L 

L 

Removal of sac and 
fetus 

— 





























































CHAISIPION-TESSITORE ; INTRALIGAMENTARY PREGNANCY 


285 


2. This rupture must occur early in the life of the embryo before 
the trophoblast has lost its po^Yer to insure secondary nidation. This 
action is rapidly lost as thej'' are soon transformed into well-formed 
villi. 

3. Tlie interval between primary and secondary implantation must be 
of short duration or else death of the fetus will occur. Whether 
the extrusion of the ovisac from the tube into the broad ligament 
should be gradual or rapid to promote optimal conditions for sec- 
ondary growth is difficult to say. However, in the cases we reviewed, 
the frequenej* with which we have eneonntered a history of prolonged 
lower abdominal pain in the early months of gestation leads us to 
believe that this passage is slow. This pain, however, could be caused 
by the adaption and stretching of the broad ligament to its new occu- 
pant and not to the ruptnre. 

Eoxas and Villarania^s observed that the trophoblastic cells rapidly develop into 
chorionic villi and that once this change has occurred, disruption of the primary 
implantation ■u'ill result in death of the embryo. Accordingly they believe that 
secondary implantation is impossible and that in intraligamentary pregnancy the 
blastodermic vesicle burrows through the peritoneum and fascia of the posterior 
fold of the broad ligament into this potential space, where the loose areolar tissue is 
conducive to further growth and development. 

Prankel and Schenck^io claim that endometrial tissue is a prerequisite to nidation. 
In their last article they state that in 14 out of 16 cases of ectopic pregnancies, 
endometrial tissue was present in the Fallopian tubes and explain their findings on 
the basis of Sampson’s theory. 

Believing that it is anatomically impossible for an ovisac measuring 
5 or 6 cm. to rupture into the folds of the broad ligament, and that 
it is unlikely that a fertilized follicle would select for implantation 
the posterior layer of the broad ligament in preference to adjacent 
abdominal viscera or omentum, we think that a more plausible ex- 
planation of this phenomenon could be that this results from the 
development and growth into the folds of the broad ligament of a 
primarjr or secondary ovarian pregnancy, or a primary abdominal 
pregnancy implanted near this site, by the same mechanism that cysts 
of the ovary become intraligamentary. 

We further believe that rarely is a full-term pregnancy or a large 
cyst completely enclosed in the folds of the broad ligament. As growth 
is rapid, thinning and attenuation of the broad ligament occurs so 
quickly that mixture is inevitable. This can account for the frequency 
of the many adhesions of the ovisac on its medial and superior border 
to adjacent Auscera. Just recently Ave haAm encountered several Amry 
large OAmrian cysts that were intraligamentary and oAmr three-fourths 
of the cyst Avails Avere covered only by a thin la3mr of peritoneum, 
the limits of the broad ligament being easily discernible. In manj'^ of 
the recorded cases mention Avas made of the inability to peritonize the 
Avound. In true intraligamentaiy cj'sts or pregnancies this difficulty 
is neAmr encountered as a peritonized broad ligament is hi abundance. 
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'J'ABIiE I — CoNt’d 




GESTATION 

MONTHS 

w 

P 

w 

p 

g 

Em 

O 

O 

w 

Bi 

a 

o 

W 

H 

W 

w 

O 

O 

Eodiger22 

190(3 

9 

D 

m 

Packed with iodoforn 
gauze 

1 Fetus mnccrated 

Tissi'er, Wiart-<J 

1908 

S 

■ 

■ 

S.V.H,, total removal o3 
placenta, drainage 

[ 

Loboiistine^-* 

1908 

S 

D 

D 

Total removal of 
placenta, packed, 
marsupializod 

Eicd few hours P.O. 
hemorrhage and 
shock 

Tissior, 

Penard'io 


■ 

E 

D 

Marsupialization, 
uterus ruptured, 
cause? 

Death following day. 
Fetus macerated 

G, D. NutU’i 

1910 

9 

D 

H 

S.V.H., removal of sac 
and placenta 

Fetus macerated, dead 
2 years 

GitelsouC!) 



D 

E 

Total removal of 
placenta, 
marsupialization, 
drainage 

Eied sixth day, P.O. 
peritonitis 

Gi'imdaleioi 

1910 

9 

D 

L 



MacPherson3!5 

1911 

9 

? 

1 

L 

Hemorrhage prevented 
removal of placenta, 
packed 

Phlebitis 

Scipiados^o 

19111 

H 

D 

L 

Removal of sac and 
placenta 

Fetus macerated 

VclitzO'J 

1911 

8 

D 

L 

S.V.H., total removal 
of placenta, rc.section 

I of intestines 


Iinniclso 

1912 

9 

L 

L 




N. L. Hood**^ 

1913 

9 

L 

L 

Partial removal of 
placenta, mar- 
supialization, 
drainage 

• 

S. Pekctooo 

1913 

9 

D 

L 



T. Wilson'*s 

1913 

9 

D 




Engelkingsi 

1913 

8 

1 

L 

Removal of sac and 
placenta 

Fetus macerated 

StocckeP'* 

1910 

9 

■ 

- 

Total removal of 
placenta 

Drained through cul-ce- 
.sac 

Marriott^o 

1918 ' 

9 

D 

L 

Total removal of 
])lacent.a 

Fetus macerated. Dead 
for 8 months 

Kune7,®5 

1919 

9 

V 

L 1 

S.V.H., removal of sac 
and placenta 


Endcri02 

1919 

9 

D 

L 


- 

Ellison^f 

1922 

9 

E 

L ' 

Total removal of i 

placenta, no drainage 

Sinus closed 109 oa.v.'f 
P.O. — 

Eoxas, 

VillaTama^s 



■ 

L ; 

Partial removal of 
placenta, abdominal 
drainage 


Eomzys-! 


1 

D 

L ' 

Total removal of 1 

placenta, packed 

dilel)itis, pulmonary 
embolus. Fetus 
macerated 

Thonipson^o 

1928 

81 

D 

L ] 
1 

Partial removal of 3 

placenta 

'oxernia of pregnuiu.'- 

Jjilcstiiial obslracfinn 

2 mo. later 
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Table I — Cokt’d 



YEAR 

OESTATION 

MONTHS 

D 

&- 

W 

MOTHER 

o 

o 

ZQ 

er< 

kp-i 

O 

O 

Lusk" 5 

1893 

7 

D 

L 

Tamponade 


Hofmeier"® 

1 

1893 

9 

D 

L 

Partial removal of 
placenta, marsupial- 
ization, tamponade 


Tauirer'3 

1893 

■ 


H 

S.Y.H. with removal of 
sac and placenta 


Griffithis 

1893 

1 

■ 

1 

Removal of sac and 
placenta, drainage, 
glass drain 


Herff" 

1895' 

! 

8 i 

L ' 

1 

L 

Removal of sac and 
placenta 

Fever, thrombophlebitis 

Hardie^s 

189(5 

8 

D 

L 

Marsupialization 


Galabinis 

189(5 

1 

1 

L 

Removal of sac and 
placenta and ovarian 
tumor 

Fetus dead 21 years 
and macerated. 
Braxton Hicks had 
diagnosed 21 years 
before 

Dunning' 

1897 

8 

D 

L 

Removal of sac and 
placenta 


EokitanskyJO 

1898 

81 

L 

L 

Partial removal of 
placenta with tam- 
ponade 


Eochetflo 

1898 

9 

D 

L 

Evacuation of sac 

Placenta removed 7th 
day P.O. 

Fetus macerated 

Martinis 

1899 

8 

D 

D 

Removal of pelvic or- 
gans in toto, drain- 
age abdomen and 
vagina 

Died, day? 

Fetus macerated 

Donald® 

1899 

■ 

Died 

At 

D.E. 

L 

Packed. Fetus ex- 
1 traded by vagina 


Jayle, 

Delhermi® 

1900 

9 

D 

L 

Mar supiali zation 

Fetus macerated, dead 

7 months 

Craginso 

1900 

8 

n 

L 

Tamponade 


Mengesi 

1900 

8 

D 

L 

removal of sac 
and placenta 

i 

Boryssowiczss 

1900 

8 

L 

L 

Marsupialization 

Placenta removed 6 
weeks P.O. 

Craginss 

1900 

8* 

L 

L 

Removal of sac and 
placenta 


Lemercier®® 

1900 

9 

1 ^ 

L 

Marsupialization 

Fetus dead 8 months 
and macerated 

Sneguireffs* 

1900 

SI 

L 

L 

Partial removal of sac 
and placenta. Mar- 
supialization. 
Tamponade 


Skutsclis® 

1902 

■ 


L 

Marsupialization, 
hemorrhaged and 
packed 


Lvleii 

1 

1 

190(5 

9 

D 

L 

Attempt made to re- 
move placenta, unsuc- 
cessful 

Fetus macerated, 18th 
P.O. day, colpotomy 
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expected as operative technique and asepsis are improved. Of the 10 
maternal deaths, 5 were due to hemorrhage. In 3 of the 5, a living 
child was obtained, the other 2 being dead, but not macerated. This 
association of hemorrhage with a living newborn is significant, and is 
to be remembered Avhen an attempt is made to remove a placenta with 
evidence of bleeding from the placental site. In these cases it is much 
safer to evacuate the sac and close the abdomen. The placenta will 
be readily absorbed. 


Table II. Comparison by Decades of Maternal and Fetal Deaths 



1880 

1889 

1890 

1899 

1900 

1909 

1910 

1919 

1920 

1929 

1930 

1937 

TOTALS 

Number of cases 

8 

21 

13 

lot 

4« 

() 

G2U} 

Number of maternal deaths: 


4 

2 

1 

0 

1 









or 









Sepsis 

HI 

1 


1 


1 

4 

Eidiaustion 

1 





! 

1 

Hemorrhage 


3 

2 




5 

Number of fetal deaths: 

mi 

13 

7 

7t 

4 

5 

.371} 








or 


H 






5S% 

Macerated 


4 


4 

1 

4 

19 

Prematurity 

Hli 

3 





3 

Not stated 

■i 

(i 

2 

3 

3 

1 

15 


*Magid’s case omitted. ^ 

tPive cases omitted as records incomplete. Grirndale,’”' Immel,'^’ S. PeEete,® T. 
Wilson/’ Ruder.’"’ 

tCases of Loschge’ and Toth” not included. 

FETAL MORTALITY 

The fetal mortality was 58 per cent and a little over half of the 
dead fetuses were macerated. In several cases the fetus had been 
retained with no apparent injui'y to the mother for mauj'’ years; ten 
years in Hardy’s case and tiventy-one years in the case of Galabm. 
The latter is interesting as the patient had formerly been under the 
care of Braxton Hicks, and Avas diagnosed in 1872 as a full-teiw 
extrauterine pregnancy. Couservath'e therapy Avas advised, an 
twenty-one years later a rapidly groAviug ovarian cyst neeessita e 
operation due to the pressure symptoms. 

OPERATWE PROCEDURES 

The operatiA’C procedures (Table III) of tamponade and packing 
Avere isolated but probably belong under the same heading. It is 8 
clear that it is impossible to pack Avithout di’aining. Since 1910, 
incidence of marsupialization has greatly diminished. In recent ^ 
if the oAUsac and placenta could not be removed the abdomen has gei^ 
erally been closed Avithout packing or marsupialization. There 
been a tendency, hoAvever, to reraoAm the placenta in CAmry ease, 
is regrettable as the retained placenta is readily taken care o , a 
i-emoAml frequently produces an uncontrollable hemorrhage. 
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Table I — Cont’d 



YEAR 

GESTATION 

MONTHS 

w 

Eh 

MOTHER 

OPERATION 

comments 

Magid^s 

1928 

8 

D 

L 

Diagnosis of intraliga- 
nientary is question- 
able 

Toxemia of pregnancy 

]\IcLennaii53 

1931 

8 

L 

! ° 

i 

Removal of sac and 
placenta 

Died 16 days P.O. peri- 
tonitis and nephritis 

Ware5" 

1934 

9 

D 

L 

Partial removal of 
placenta, packed 

P.O. sinus 6 wk. with 
temperature 4 weeks. 
Fetus macerated 

Ware''" 

1934 

9 

D 

L 

Total removal of 
placenta, packed and 
marsupialized 

Fetus macerated 

Cernoewess 

1935 

9 

D 

1 

1 

L 

Total removal of 
placenta, packed, 
drained 


Tessitore, 

Champion 

1936 

CO 

D 

L 

S.V.H., L.S.O., removal 
of sac and placenta, 
no drainage 

Fetus macerated, dead 
10 months 

R. W. Hardy9*> 

1937 

8 

D 

L 

Removal of sac and 
placenta. No drain- 
age 

Fetus calcified, dead 10 
years 

TotllST 

Be- 

fore 

1924 

9 



Removal of sac and 
placenta 



incidence 

We have previously described the structural relationship that we 
believe must exist between the body of the uterus and the ovisac 
before one is justified in arriving at the diagnosis of a broad ligament 
pregnancy. With several exceptions there is little reference in the 
operative procedure of the many cases reported that would enable 
one to study the literature from this angle. This is unfortunate from 
a statistical viewpoint and prohibits arriving at any conclusion re- 
garding the true frequency of this entity. Kennedy^® estimated that 
one out of every 613 cases of ectopic pregnancy is intraligamentary. 
He derives this ratio from the statistical reports of Sittner/” Kosen- 
blatt,'*® Farrar/®® Lewis/®'^ Luker/®® Mason and Storro/®® and Wil- 
liams.^®^ It is generally accepted that ectopic pregnancy occurs about 
once in every 200 pregnancies and that the ratio of abortion to preg- 
nancy is one to two. From these figures it may be estimated that out 
of every 183,900 pregnancies, one will be intraligamentaiy. 

To facilitate the analyzing of the cases reported, we divided them 
into decades for comparison. 

MATERNAL MORTALITY 

The maternal mortality was 16 per cent (Table II) and showed a 
tendency to decrease with each decade. This is to be more or less 
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one operator with this entity. However, we feel six to eight weeks 
should be allowed to elapse, and no difficulty should then be encoun- 
tered with hemorrhage in removing the sac and placenta. Dense 
adhesions to vital organs maj'^ likewise prevent complete removal, hut 
this should not be encountered in intraligamentary pregnancy with 
the frequency found in abdominal eases. 

CONCLUSIONS 

1. An attempt Avas made to present a complete .survey of the litera- 
ture of the intraligamentary pregnancies of over seven calendar 
months with the discussion of an additional case. 

2. The anatomic relationships necessary to diagnose an extrauterine 
pregnancy Avere discussed. Special emphasis Avas placed on the com- 
plete continuity of the uterus and the OAUsac, anterior and posterior, 
and the absence of any line of demarcation. 

3. Treatment Avas outlined. If the iirfant is viable, operation Avith 
conservative handling of the placenta is indicated. If the fetus is 
dead, operation should be deferred .six to eight Aveeks until the pla- 
cental circulation has atrophied. 

4. A suggestion Avas made as to the origin of this type of pregnancy. 

5. Intraligamentary pregnancies occur once in every 183,900 preg- 
nancies. 

We are indebted to Dr. Peter GrafCagnino for his kind help and many 
suggestions and to Dr. Charles Midlo, whose excellent cooperation in transiaunb 
publications of the German and allied tongues made this survey possible. 
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Table 111. Comparison by Decades op OpERATmi: Procedures 






1910 

1919 

1920 

1929 


TOTALS 

Number of eases 

8 

21 

13 

lot 

mm 

6 

62* ft 

Operative procedures 



■■ 





Marsupialization 

3 

7 

Mm 

2 


1 

20 

Partial removal of placenta 

2 

2 


1 

2 

1 

9 

Total removal of placenta 

2 

2 

U 

3 

2 

2 

12 

Tamponade 

1 

4 

3 




8 

Kemoval of sac and placenta 

2 

7 

1 

2 


2 

14 

Packed 

2 

1 

3 

1 


1 3 

11 

Drained 

2 

o 

O 

1 

2 


1 

9 

Hysterectomy with removal of 


2 

2 

3 


1 

S 

sac and placenta 








Evacuation of sac 


1 

1 




O 

Resection of intestines 




1 



1 

Total number of operative pro- 

14 

29 

20 

15 

\ 5 

11 

94 

cedures 





1 

1 



•Magid’s case omitted. 

tFive cases omitted as records incomplete. Grimdale,’“‘ Immel,“’ S. Fekcte,'^’ T. 
Wilson,''’ Ruder.’®’ 

+Cases of Loschge’ and Toth” not included. 


DIAGNOSIS 

The diagnosis of full-term extrauterine pregnancy has recently been 
excellently presented in papers on abdominal pregnancy, so we will 
not discuss this in detail. Recognition of this condition requires alert- 
ness on the part of the examiner, but a careful history and physical 
and vaginal examinations under genex*al anesthesia, if necessary, should 
enable one to recognize this entity in the majority of cases. In our 
patient the uterus could be palpated separate from the tumor. If the 
indications are present, exploration of the uterine cavit 3 ’’ will clinch 
the diagnosis. An x-raj' of the abdomen will demonstrate (1) a fetus 
which appears higher than normal, (2) faulty or no engagement, and 
(3) abnormal presentations. 


TREATMENT 

This depends upon the viability of the infant. 

1. Viable Fetus . — Operation is indicated. Tjqie of operation will 
vaiy with findings. Idealty, removal of the sac and placenta should 
be perfoi’med. If the placenta is attached to anj’ viscera from which 
it cannot be readilj’ freed or if it is evident that difficulty will be 
encountered with bleeding, the best results will be obtained if the 
placenta and sac are left in situ. If the mother has several children 
or has no desire for further progeny*, or if it is technicall.y difficult to 
remove the ovisac without the uterus, the latter may have to be sacri- 
ficed. If drainage is thought advisable, the vaginal route is prefei'able. 

2. Dead Fetus . — ^With absence of infection, operation should be de- 
ferred until the fetal circulation has sufficientty atrophied that the 
danger of hemorrhage is reduced to a minimum. The length of time 
neeessaiy to enable these retrogressive changes to occur is difficult 
to determine, due to paucity of material and limited experience of any 





























OBSERVATIONS ON INTRAUTERINE PRESSURE 
DURING FIRST STAGE OP LABOR 

Joseph P. Salerno, M.D., Houston, Texas 

(From the Department of Obstetrics and Gynecology, St. Louis University, School of 

Medicine, St. Louis, Mo.) 

T he evaluation of intrauterine pressure has been a problem of much 
interest and much speculation. Most of the older observers have 
been content merely with attempts to determine the tension of the 
amniotic sac and the amount of expulsive force of the uterus, with 
the aid of the abdominal musculature. Accordingly, I have performed 
a number of experiments on patients in labor, making use of a Voorhees 
bag and a specially designed pressure recording apparatus. Prom 
these experiments I have compiled a series of tabulations and data 
which seem to me to be indicative of the true intrauterine pressure. 

Poppel in. 1863 tliouglit that a study of the resistance of the fetal membranes 
would permit him to draw approximate conclusions with regard to the total pressure 
exerted by the uterine contractions on the uterine contents. Duncan in 1869 thought 
that the tensile strength of the amniotic membrane alone sufficed to give an indica- 
tion of the amount of pressure necessary to rupture membranes. 

A critical study of the Avoi’k done by both of these men shows that 
neither one of them simulated or even approximated physiologic con- 
ditions. The membranes were firmly fixed to the margins of the ves- 
sels used and because of this the inherent elasticity of the membranes 
Avas not given free range as normally occurs. Both directed the test- 
ing force against a small area of membrane, and they were content 
to measure this force as representative of the true uterine pressuie. 

Schatz who was the first to use internal hysterography in the study of the dynamics 
of the uterus found the intrauterine pressure before the onset of labor and between 
the labor pains to be equal to 20 mm. of mercury. This pressure he called f m 
pseudo intrauterine pressure. During labor pains the height of the column o 
mercury varied from 80 to' 250 mm, of mercury. These readings were obtainei 
throughout the course of an entire labor and no attempt was made to remove or 
account for the accessory forces which come into play during the second stage ^ 
labor and because of this, the.se readings are not indicative of a true intrauterine 
pressure. 

Westermarck in 1893 showed that at the beginning of labor the pressure was 
20 ram. of mercury while at the height of the pain the pressure recorded 
greatly up to 168 mm. of mercury. His observations were carried tlirougi i 
second stage of labor. 

Vfeilock, in a recent paper on the measurement of the pressure in the hydramnio i 
uterus, brought out conclusive data showing that in the normal pregnant uterus ^ 
fore tiie onset of labor the pressure is practically nil. His experiments were 
formed by inserting a cannula through the abdominal and uterine wall o 

amniotic sac. 
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DESCRIPTION OF APPARATUS 

The apparatus consists of a stand with a mercury manometer (Pig. 1). The manom- 
eter is so fixed that it can he raised or lowered according to the level of the Voor- 
hees' hag inserted in the uterus. Fluid is forced out of the hag in accordance with 
the amount of pressure exerted. Tliis in turn is transmitted through a column of air 
to a column of mercury on a millimeter scale. The difference in the level of the col- 
umn of mercury is taken as a measure of the force of the uterine contraction. 


mercurx 

BULB 



Fig. 1. 


CONSIDERATION OP CASES 

In the selection of cases for the determination of the intranteiJiK? 
pressure, only those patients were selected in whom there was uo 
contraindication to the insertion of the Voorhees’ bag. Laboi uas 
allowed to occur spontaneously, no traction was applied to the 
in order that the lower uterine segment would not be thinned ou 
except by pressure exerted by the uterine contractions. The recorf . 
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FORCES CONCERNED IN LABOR 

As long as the inembranes are nnruptured during the first stage of 
labor, -whatever force is exerted by the contracting musculature of 
the uterus is transmitted to the liquor amnii and by it to the fetus. 
In accordance -with the laivs of fluid pressure, it is transmitted equall}^ 
in all directions and since the lower uterine segment and the cervix 
oifer the least resistance we have a resultant stretching of the lower 
uterine segment and a dilatation of the cervix. If the above can be 
assumed to be true, there is no reason to believe that the fetus should 
exert pressure on the lower uterine segment, but if it does, it is not 
in excess of that exerted by the uterus on the amniotic fluid. 

With regard to the pressure of the abdominal wall we may say that 
it exerts no pressure on the abdominal organs unless the abdominal 
musculature is voluntarily contracted. However, during labor, when 
the cervix has retracted and the presenting part lies on the perineal 
floor, the abdominal muscles reflexly come into play and the patient 
bears down. At this time, the expulsive force on the uterine contents 
is a combination of the uterine muscular contractions and the con- 
tractions of the abdominal musculature. Prior to this time and before 
the cervix is completely dilated, there is no tendencj’^ on the part of 
the patient to bear down unless she is so instructed by the attendant 
or else thinks that by bearing doAvn she may hasten the completion 
of labor. From this it can be assumed that prior to complete dilata- 
tion or when the presenting part is on the perineum, the pressure 
exerted on the uterine contents is derh'ed exclusively from the uterine 
musculature during their contractions. To attempt to differentiate 
just how much is due to accessory muscle action is a problem worthy 
of consideration. 

In the series of cases presented in this paper, all of which except 
one were full term, a large Voorhees’ bag was inserted into the uterus 
prior to the onset of labor and then the bag was filled with approxi- 
mately 800 c.c. of a 1 :3,000 bichloride solution. The diameter of the 
base of the bag was 11 cm. Tlie presenting part was kept out of the 
pelvis until the cervix Avas completely dilated- by the size of the bag. 
In all eases care Avas taken not to rupture the amniotic sac. The free 
end of the Voorhees bag Avas then connected to a specially constructed 
manometer and readings Avere taken from the beginning of labor until 
complete dilatation of the cervix. The introduction of the bag into 
the uterus and its subsequent filling Avith bichloride solution itself 
created a pressure, then again the increase in uterine contents served 
to increase the pressure inside the uterus. The pressure so created 
has been designated the standing uterine pressure. The difference in 
pressure betAveen the standing pressure and the pressure obtained dur- 
ing a uterine contraction has been designated the relath’-e intrauterine 
pressure. 
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cepting the nose and mouth, was immersed in a basin of water and tlie volume of 
fluid displaced measured, wluch in this case was 2,900 c.c. Thus, the total volume 
of the, uterine cavity was found to be 3,950 c.c. 

All the rernaining' cases have been handled in the same manner; the 
data obtained tabulated and recorded in chart form. Case 1 in Table 
I corresponds to Case 1 in Table II, etc. 

Table I. Length of Labor With Bag Induction 


CASE 

AGE 

PARA 

MCDON- 

AIjD 

CJI. 

1 CERVIX 

INSERTION 
OF BAG 

ONSET OP 
LABOR AFTER 
INSERTION OF 
BAG 

LENGTH OF 
LABOR 

dilata- 

tion 

CM. 

THICK- 

NESS 

CM. 

1 

21 

i 

35 

3.0 

0.5 

11:45 A.M. 

4 ]ir. 45 min. 


2 

21 

i 

33 

2.5 

0.5 


1 hr. 19 min. 

4 hr. 3 mm. 

3 

18 

i 

34 

2.0 

1.0 



8 hr. 30 min. 

4 

26 

vi 

31 

2.5 

0.5 


2 hr. 15 min. 

2 hr. 25 min. 

5 

30 

V 

39 

2.5 

1.0 

2:30 P.M. 

1 hr. 56 min. 

2 hr. 15 min. 

6 

22 

i 

35 

2.0 

0.5 

9:45 A.M. 

9 hr. 41 min. 

0 hr. 4 min. 

7 

23 

i 

29 

2.5 

1.0 

9:30 A.M. 

2 lir. 55 min. 

13 lir. 45 min. 

S 

20 

i 

36 

3.0 

1.0 


3 hr. 35 min. 

3 hr. 57 min. 

9 

19 

i 

36 

2.5 

1.0 

10:30 A.M. j 


5 Iir. 24 min. 

10 

19 

i 

36 

2.5 

1.0 


3 hr. 30 min. 


11 

IS 

i 

33 

2.0 

1.0 

1:15 P.M. 

riffmsaai 

4 hr. 54 mm. 


Table II. Belation of Pressure to Volume of Uteru.s and Number of Pains 


CASE 

A'OLUME 

OP 

FETUS 

C.C. 

VOLUJIE 
OP PLA- 
CENTA 

C.C. 

VOLUME 

OP 

FLUID 

C.C. 

TOTAL 

VOL- 

UME 

C.C. 

LENGTH OP 
LABOR 

NUM- 

BER 

OF 

PAINS 

MAX- 

IMUM 

PRES- 

SURE 

MM. 

MIN- 

IMUM 

PRES- 

SURE 

.MM. 

B 

1 


575 

555 

4155 

2 

hr. 

20 


37 

92 

12 

41.3 

2 


580 

470 

3950 

4 

hr. 

3 

min. 

75 

125 

8 

43-3 

3 

3775 

650 

GOO 

5025 

8 

}ir. 

iSl 


195 

80 

7 

24.6 

4 


470 

395 

3165 

2 

hr. 

25 

nr M 

85 

65 

9 

23.1 

5 


550 

480 

4030 

2 

Iir. 

15 

fl 

48 

45 



6 

3300 

510 

455 

4205 

5 

hr. 

4 

m M 

153 

50 


28.7 

7 

2100 

250 

435 

2785 

m 

lir. 

45 


164 

54 

13 

35.4 

8 

4050 

750 

850 

5650 

3 

hr. 

57 

m m 

104 

43 

8 

23.2 

9 

4000 

690 

350 

5040 

5 

lir. 

24 


70 

47 

11 

31.7 

10 

2300 

525 

610 

3435 

5 

hr. 

5 


139 

72 

9 

27.6 

11 

2750 

500 

525 

3775 

4 

lir. 

54 


58 

75 

12 

49.9 


B}'" a careful study of the tables, it can be seen that the duration 
of labor in all these cases, with the exception of one case, was much 
shorter than in the average spontaneous case. Only the first stage 
of labor is being studied. Attention is directed to this fact because 
the pressure created bj’’ the uterus should he greater if the duration 
of labor is shorter than normal. The time I’equired to dilate the cervix 
is taken as a czuterion of the greater pressure in the shorter laboi. 
As a matter of interest and that there may be a basis of comparison, 
two multiparous patients Avere used in our experiments. These aic 
represented in the tables as Cases 4 and 5. The average duration o 
labor in the primiparous patients Avas four hours and fift 3 '-one minii oS; 
in the multiparous patients it Avas tAvo hours and tAventy minutes. 




















SALKRXO: IN’TRAIJTKRINE PRESSURE DURING FIRST STAGE OF LABOR 297 


ings bcgim cTt the onset of labor and were continued tlu-ougliont until 
complete dilatation of the cervix occurred. Frequent rectal exami- 
nations were made to determine Avben the cervix Avas completely 
dilated. As soon as this occurred, the fluid Avas alloAved to drain out 
and the bag removed. In one ease the bag Avas allowed to be expelled 
by the uterus and accessory forces in order that a comparison might 
be draAvn betAveen intrauterine pressure and pressure exerted by the 
abdominal musculature in the process of bearing doAvn, 

PRESENTATION OP DATA 

Presentation of each case in detail is impractical, therefore several 
AAoll be presented in grajih form, as the entire course of labor during 
the first stage can be graphically repi'csented. Other cases Avill be 
presented in chart form. 



Fig. 2. 


The graph of Case 2, a prhnipara, show.s the elevations of the mercury manometer 
readings over tlio standard pre.ssure readings for each i)ain (Fig. 2). The time of on- 
set of each contraction in relation to the previous as well as to the following contrac- 
tion is also shown. From the graph it will be clearly seen that as the first stage of la- 
bor nears completion the relative intrauterine pressure values increase, while the 
.standard pressure values decrease as the first stage nears completion. The decrease in 
.standing pressure is explained by the fact that as the first stage of labor nears com- 
pletion the Voorhecs ’ bag is gradually being pushed out of the cervix thus decreasing 
the uterine contents. 

This case Avas selected because it sliOAved the maximum value of relative pressure 
obtained in the series. During the cour.se of delivery all the amniotic fluid Avas col- 
lected in a basin and the A'olume measured. In this case the volume Avas 470 c.c. 
The placenta and membranes Averc measured according to the volume of Avater Avhich 
they displaced and Avere found to be 500 c.c. In a similar manner the fetus, ex- 
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The graph of Case 5 (Fig. 3), a multipara, shows that the duration of 
tiie first stage of lalior is much sliorter and that the relative pressure 
values are not as great as in the priinipara. 

The graph of Case 9 (Fig. 4) represents the ease in which the mem- 
branes were ruptured purposely in order to note the effect on relative 
pressure values. It will lie seen here that the contractions seem to main- 
tain approximately the same intensity throughout the entire first stage 
of labor. Whether this was due to the fact that the membranes were 
ruptured or wdiether it was just a peculiarity of this particular case 
was not determined. 



Fig. 5. 


The graph of Case 11 (Fig. 5), a primipai’a, is the one in which the 
Voorhees' bag was allowed to remain in the vagina throughout the secon 
stage of labor, so as to show more elearlj’’ the greater pressure exertef 
during the second stage. 

OBSERVATIONS OTHER THAN THOSE DEALING WITH THE PLAN OF WORK 

The use of the Voorhees’ bag has made possible certain incidental 
observations on the effects of the intrauterine bag on uterine contrae 
tions and the course of labor. 

Normally, in the beginning of spontaneous labor the contractions 
are usually weak and irregular. In this series of cases, the period o 
weak and irregular contractions has been markedly shortened, hence 
the duration of the first stage of labor has been shortened in ahnos 
all of these eases. 

The character of the contractions in this series also shows some 
interesting features. The time from the onset of the contraction up 
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Table II jiresents data relating to tlie volume of the uterus, the 
length of the labor, and the number of pains in comparison to the 
average relative pressure Amlues obtained during the course of the 
first stage of labor. This chart brings out the fact that the volume 
of the uterus is not related to the number of pains nor to the length 



Fig-. 3. 



of the labor. It shows rather conclusively that in those labors with 
fewer pains during the first stage, the average relative pressure values 
obtained were greater. This is true of the primiparous patients only, 
as in the two cases of multiparas, the average relative pressure values 
were the lowest in the series even though the average length of those 
labors was only two hours and twenty minutes. 
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CYSTIC endometrial CHANGES IN OVULATORY CYCLES*' 

The Mixed Endoaietriuai 


Leo Wilson, M.D., and Raphael Kurzrok, M.D., Pn.D., 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology, the College of Physicians a 
S\irgeo7is, Columbia University ; the Sloa^xe Hospital for Women; aiul 
the Morrisaoiia City Hospital) 


I NCLUDED in onr collection of over 1,000 endometrial biopsy speci- 
mens secured at various phases of normal and abnormal menstrual 
cycles are five that do not conform to the usual cyclical variations orig- 
inally described by liitschmann - and Adler. On the contrary these 
specimens present a mixed histologic picture containing characteristics 
of both the proliferative (cystic) and the secretory phases at a time when 
only secretory characteristics should be evident. This combination does 
not appear to have been noted heretofore. 

The endometrium during the normal menstrual cycle goes through 
a series of changes dependent upon a concomitant cycle of events in the 
ovary. The follicular hormone t dominates the first half of the cycle 
and stimulates the proliferation of the endometrium. During this 
stage the endometrium is characterized by the presence of narz’ow 
straight nonsecreting glands lined by pseudostratified epithelium and by 
a dense stroma composed of deeply staining spindle cells. 

Following ovulation the ruptured follicle is transformed into a corpus 
luteum, and the latter produces a hormone called progesterone. Al- 


♦Reacl at a meeting' of the Bronx Patholog'ical Society, January 19, 1937. 
tSince the various estrogenic liormones liave been isolated in cxstalline form, 
and their chemical structure identiBed, it becomes possible to designate • 

their chemical names. The dosage may be stated in millfgranis when a 
mone preparation is used. The hormone •which is secreted by the follicle is 
This hormone is then excreted through the urine as estrone (or tlieelin. ■ 

progynon) and estriol (or theelol). Amnlotin and ommenin are mixtures of esi 
genic compounds. It is advisable, whenever possible, to substitute _it 

lamma (1 mg. = 1000 gamma) for the rat or mouse unit. “’^method 

varies greatly, depending upon the numerous conditions -ndiich influence tiie oil ^ 

of standardization, while a milligram of hormone remains the same „{ 

all conditions. Many Investigators have accepted 1 rat unit to be the ^OViVt, ivhicii 
t gamma of crystalline estradiol benzoate. Because of the rapidity vitu 
estradiol is excreted, it is usually coupled -with benzoic acid to form an 
nhenolic benzoate is commercially known as progynon-B). Tlie „ HLL„,i‘urcs 

from about 0.04 gamma to 0.1 gamma of pure estrone depending upon “itj, 

employed in the different laboratories. The ratio between the rat and mou.se 

Is somewhere within the limits 1:4 to 1 :9. . i mg of 

‘ With the advent of crystalline corpus luteum hormone, mfritestaronc. J 
thn hormone is equal to one International Unit. One Clauberg Unit is 
of 0.5 nTg° and one Allen Unit is the equivalent of 1 mg. of ciYstalllne progesterone. 
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to tlie time wlieu it readies its maximum was veiy short, •varying from 
fourteen to eighteen seconds. The contraction was maintained at its 
peak for four to eight seconds and then there was a gradual fall to 
the standing pressure. This last phase of contraction was longest, 
lasting from twenty-two to tiventy-eight seconds. 

It was found that the manometer recorded the contraction before 
the patient was aware of pain. The patients complained of the pain 
just a few seconds before the contraction had reached its maximum 
and ceased to complain several seconds before relaxation was com- 
plete. It was also observed that there was no definite uniformity in 
intensity of successive contractions; one strong contraction might be 
followed by another strong contraction or even a weaker or stronger 
contraction. There was throughout the entire first stage a rather 
definite regularity in the oeeurrenee of contractions but occasionally 
a second contraction set in before there was complete relaxation from 
the first contraction. 

Almost invaribly there was a slowing of the fetal heart rate while 
the contraction was at its height; this sloudng was followed by a tem- 
porary increase in rate during the interval between contractions. 

SUMMARY AND CONCLUSIONS 

1. Although the artificial apparatus described in this paper may have 
some inaccuracies, yet by its use much valuable information concern- 
ing uterine pressure has been obtained. 

2. From the values obtained, it can be said that the intrauterine 
pressure bears no relationship to either the volume of the uterus or 
the amount of amniotie fluid. 

3. In primiparas, the intrauterine pressure seems to be inversely pro- 
portional to the duration of the labor. 

4. Evidently the pressure created by the accessory powers of labor is 
transmitted directly to the fetus through the uterine wall because of 
the much greater pressure values obtained during the second stage of 
labor. 

5. Prom this series of cases the total average relative intrauterine 
pressure value was 32.1 mm. of mercury. The maximum average was 
49.9 mm. of mercury. In each case the average relative intrauterine 
pressure was obtained by adding all the pressure values for each pain 
and then dividing by the number of pains. The averages were then 
added and the total divided by the number of cases giving the total 
average value. 

6. The relative intrauterine pressure value in this series did not 
exceed 125 mm. of mercury. 

7. The occurrence of several superimposed, severe contractions could 
produce a slowing of the fetal heart rate sufficiently to cause anoxemia 
of the fetus with resulting fetal asphyxia. This may explain in a meas- 
ure the fetal mortality during the first stages of labor. 
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came regularly every twenty-eight days, but the flow was now of one to two days’ 
duiation and scanty in amount. In 1934 the prolonged cy^cle returned but the 
short scanty flow persisted. 

The last regular period was Feb. 12 to 13, 1935. Beginning April 13, 1935, 
she stained until April 27, 1935, wlien a biopsy was taken. This revealed a typical 
cystic endometrium. One week later (May 4, 1935) biopsy again showed a cystic 




j?. 


Fie. 1. — Case 1. (A) Mixed endometrium. Amenorrhea for two 

lowed by two •weeks’ bleedine. Cystic endometrium contains some secreting e 
(B) Actively secreting- gland (high power). 


endometrium (Fig. 2) but the stroma cells -jvere now pale and large and c o..e . 
resembled those of the secretory phase. A secretory epithelium -was not g’ 

however. The patient had -what she described as a “regular period” on a) 

The following three periods occurred at twenty-seven-day intervals, the last 
being Aug. 27 and 28, 1935. The periods from September through A'ovei 
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though the follicular lionuone continues its activity during tlie second 
phase of the cycle, the corpus luteum hormone dominates the picture 
and converts the endometrium into the secretorj’- stage.^' The latter is 
characterized by the large, convoluted, saw-toothed secreting glands, 
lined by simple, columnar epithelium. The stroma is composed of large 
pale polygonal cells. Shortly before the onset of menstruation the 
stroma becomes markedly edematous and hemorrliagic, and the entire 
endometrium assumes a cloudy, “cooked” appearance. During men- 
struation the functional layer of endometrium is cast, off and the defect 
is soon repaired by the regeneration of glandular and stromal elements 
of the basal layer. 

Should ovulation fail to occur, the follicle persists and tlie endo- 
metrium remains in the proliferative phase. If tlie action of the 
estradiol, secreted by the persistent follicle, is prolonged and unopposed 
by progesterone, the endometrium assumes a siviss-cheese pattern. It 
becomes thick due to an increase in the number and size of the glands, 
many of which are enormously dilated. Tlie histologic characteristics of 
the glands and stroma are the same as in the simple proliferative endo- 
metrium. Although the cj^stic endometrium is frequently associated 
with excessive bleeding, this lileeding differs from true menstruation in 
that it is unaccompanied liy true endometrial desquamation. 

We have found five specimens of mixed endometrium in biopsies on 
four women with disturbed menstrual ejmles.t The following study of 
the pathogenesis of the mixed endometrium was made in order to eluci- 
date the nature of the underlying derangement of ovarian function. 

CASE REPORTS 

Case 1. — Oligomenorrhea, mixed endometrium. M. R., aged 34, para ii, onset of 
menses at 14 years, periods regular every four weeks, moderate flow of six to seven 
days without dysmenorrhea. Following a regular six-day period (Aug. 16 to 21, 

1934) there was amenorrhea for two months. This was succeeded by irregular, occa- 
sionally profuse bleeding for three months which ended on Jan. 18, 1935. Two 
months later profuse bleeding recurred and continued for two weeks (Mar. 14 to 28, 

1935) when the patient entered the hospital. 

Examination at this time revealed a uterus of normal size and an absence of 
adnexal pathology. An endometrial specimen on April 1, 1935 showed marked 
cystic hyperplasia (Fig. 1, A) but the smaller glands were in an early secretory stage 
(Fig. 1, B). The stroma cells had proliferative characteristics. The patient flowed 
moderately from April 4 to 10, 1935. This could have been a menstrual period. 
On April 30, 1935 another biopsy was taken and again revealed a similar mixed 
picture. A menstrual flow followed from May 2 to 7, 1935. 

The first specimen revealed a mixed endometrium following a prolonged cycle. 
The same appearance was noted in the second specimen after a cycle of normal 
length. 

Case 2. — Oligomenorrhea, mixed endometrium. D. P., aged 31, onset of menses 
at 16 years, periods occurred at intervals of two to three months, moderate flow for 
ten days without dysmenorrhea. Following her only pregnancy in 1929, the periods 

*This secretoi-y transformation proceeds in an irregular patchy fashion so that 
for a short time following ovulation tlie same endometrial specimen may reveal some 
areas in the proliferative phase and others in the secretory phase. Traut and 
Kuder^ have recently referred to this temporary transitioiuil endometrium as 
“irregular ripening." W'^e have excluded it, however, from our concept of a mixed 
endometrium. 

tSince this paper was submitted for publication, we have obtained twelve additional 

specimens. 
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were slapped. A biopsy on Nov. 16, 1935 showed an early proliferative endometrium 
with small nonsecreting glands and a dense stroma. Another biopsy three weeks 
later (Dec. 1 , 1935) revealed a typical secretory endometrium. A live-day flow 
began on the following day. Thus, the last delayed cycle showed no mixed features. 
The delay though limited to the follicular phase was unaccompanied by cj-^stic 
changes. 

Case 3. — Oligomenorrhea, mixed endometrium. H. C., aged 23 years, onset of 
menses at 15, regular every twenty-eight day.s, moderate five-day flow without 
dysmenorrhea. Last regular period Dee. 10 to 14, 1935. The next period was skipped 
and on Feb. 17, 1936 she began to flow moderately. The bleeding however continued 
until March 28, 1936 when a curettage was performed. The uterus was normal 
in size and consistency,* both ovaries were slightly enlarged. The eurettings revealed 
large cystic glands lined by pseudostratified epithelium and, finally, small glands 
lined by simple cuboidal epithelium. The latter glands gave the impression of 
having recently been secreting but actual secretion was not seen. The stroma cells 



Pis'. 2. — Case 2. Mixed endometrium. Endometrium cystic but stroma cells are 
large and pale resembling those of a secretory endometrium. 

were large and pale, and there were many areas of pericapillary edema. The stroma 
was as of the secretory* phase j most of the glands resembled those of the cystic 
endometrium. There was no evidence of gestation. 

The next period occurred on Apr. 15 to 19, 1936. On May 9, 1936 prior to the 
expected date of the subsequent menstruation, biopsy revealed a typical secretory 
endometrium. 

Thus in a young woman with a previously normal menstrual ey’cle, a delayed 
period was followed by* prolonged bleeding and the endometrium showed a mixed 
picture. The normal menstrual rhythm then returned. 

Case 4. — Secondary amenorrhea, mixed endometrium. S. M., aged 35, amenorrhea 
of two ymars’ duration. Menses irregular since on.set at 14 years. No genital 
hypoplasia. Basal metabolism was minus 4 per cent. Normal urinary* hormone 
findings, no follicle-stimulating hormone; 10 to 40 E.U. of follicular hormone per 
liter. Biopsy specimens obtained at intervals during a period of one and a half 
years showed the proliferative phase at times and the secretory picture at other 
times. 
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would prolong the -secretory phase. The spontaneous occurrence of a 
mixed endometrium is therefore limited to ovulatory cycles in which 
the estrogenic hormone exerts an excessive influence during the fol- 
licular portion of the cycle. To the cystic endometrium thus produced 
secretory characteristics are added foUmving ovulation. 

In three of the four cases described above, the interval between peri- 
ods w'as prolonged. This intermenstrual delaj’’ seems to be significant 
because of the additional time permitted the follicular hormone to exert 
an undue influence on the endometrium. IIoAvever, a mixed endo- 
metrium may also occur in cycles of normal length. The only essen- 
tial condition is that sufficient estrogenic hormone is secreted prior to 
ovulation to make tlie endometrium cystic. We have been able to pro- 
duce a c 3 'Stic endometrium experimentally within Wo wrecks by admin- 
istering 80,000 R.U. of prog 3 'non-B (40 mg.) during the first half of 
the cycle. Prolongation of the follicular phase does not necessarily 
result in a mixed endometrium because the hormone production in 
manj’- cases of oligomenorrliea is definitelj' subnormal. 

We next attempted to produce this mixed histologic picture experi- 
mentally. The two following methods seemed reasonable: 

1. The administration of large doses of estrogenic hormone during the 
follicular portion of a normal ovulatory cycle. 

2. The administration of large doses of 'progesterone during an ano- 
vulatory cycle associated wdth a “siviss-cheese” endometrium. 

Case 5 . — Estrogenic hormone, delayed -period, mixed endometrium. M. C., aged 
27, marked lower girdle adiposity, para iv. Menses regular since onset at 33, 
twenty-eight day cycle, three or four days, moderate flow, without dysmenorrhea. 
Genital tract normal. 

The patient had a regular period from Oct. 28 to 31, 1935. Two injections of 
progj’non-B (10,000 R.U. each) were given on Nov. 2 and 9, 1935. The following 
period was two weeks late (Dee. 9 to 12, 1935). Biopsy on Nov\ 23, 1935 revealed 
a proliferative endometrium. One week later (Nov. 30, 1935) the endometrium nas 
in the early secretory phase, and the following week (Dec. 7, 1935) in a late secretorj 
phase. The last biopsy revealed an area of large cystic glands lined by simple 
columnar epithelium. The stroma colls were large and there was considerable edema 
of the stroma. By delaying the period only the follicular phase was prolongei . 
This permitted the formation of cystic areas in the endometrium which, follomng 
ovulation, underwent secretory transformation. 

A similar experiment was performed on the same patient using a larger amount 
of estrogenic hormone. The last regular period was Oct. 15 to 18, 193C. 

(20,000 R.U.) was injected on Oct. 20, 1936 and again on Oct. 27, 19 . 36 . 
following period was also delayed two weeks (Nov. 27 to 30, 1936). 

Nov. 10, 1936 showed a proliferative endometrium (ITig. 4), on Nov. 17, 39 ^n 
early secretory endometrium but, in addition, several areas with markedly 
glands (Pig. 5)- The cystic glands were lined by a nonsecreting ^ 

epithelium while the stroma was tj-pical of the secretorj' phase. On Nov. 24, ^ 
third biopsy revealed a late secretory endometrium (Fig. 6). The 
markedly edematous and hemorrhagic. A few' glands were slightly dilate • 
again w’as a delayed period with a prolonged proliferative phase and cystic g a ^ - 
Finally ovulation occurred and the secretory transformation proceeded at ttie 
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The administration of large doses of progj-non-B was followed by regular scanty 
periods. On several of these occasions biopsy showed a secretory endometrium. The 
periods stopped after discontinuation of treatment on July 18, 1935. An endometrial 
biopsy (Fig. 3, A) on Oct. 1, 1935 revealed many round dilated glands lined by 
simple cuboidal epithelium and, in addition, normal-size actively secreting glands 
lined by simple columnar epithelium (Fig. 3, B). The stroma was markedly 
edematous and contained large pale decidual-like cells with well-defined outlines 
(Fig. 3, C). 

This woman was thus ovulating without menstruating. On the occasion that a 
mixed endometrium was found, there was probably some’ antecedent derangement 
of the ovarian cycle which was reflected in the endometrium. 

DISCUSSION 

There arc four possilile ways in which a uiixed eudoinetriiini might 
develop : 

1. Excessive inoduction of follicular hormone during the follmilar 
portion of the cycle. Tliis would I’esult in the formation of a cj’-stie 
endometrium to which secretory effects would he added following 
ovulation. 

2. Excessive production of follicular hormone during the luteal 
phase. This probably does not occur in nature, but we tried to simu- 
late such a condition by administering 40,000 R.U. of prog:iTion-B 
(200 mg.) during the last two weeks of a normal menstrual cycle. The 
period occurred a few days earlier than usual. The secretory endo- 
metrium obtained by biopsy at the onset of the flow while extraordi- 
narily thick showed no cystic changes. Perhaps there was insufficient 
time for cystic glands to develop or perhaps they are unable to develop 
once the endometrium has been influenced by the corpus luteum. 

3. Excessive production of progesterone during the follicular stage. 
This appears impossible in nature because the corpus luteum does not 
form until the proliferative phase is complete. If progesterone were 
injected during the early part of the follicular phase, it would prob- 
ably find the endometrium unable to respond. In the characteristic 
cystic endometrium, which is merely an overgroum proliferative endo- 
metrium, ovulation and luteinization characteristically fail to occur. 
However, wlien progesterone is administered in these eases, the endo- 
metrium is east off before mixed features can develop. 

4. Excessive production of progesterone during the luteal phase. It 
is questionable if this occurs at all. If it did, it would probably merely 
intensify the secretory effects already present. 

Our experience with late menstrual (ovuilatory) cycles indicates that 
the delay is due entirely to prolongation of the foUicular phase. . This 
is in agreement with the opinion of CampbelP that the duration of the 
luteal phase is limited to about fourteen days. The persistence of an 
actively secreting corpus luteum beyond this period must be a I’aritj’-. 
We have never encountered an endometrial section that suggested this 
condition. Possibly the premenstrual administration of progesterone 
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The Jast flow as Sept. 24 to Oct. 3, 1935. Biopsy at the onset of the flow showed 
a cystic endometrium. Five rabbit unit doses of progesterone (proluton-Schering) 
were injected on Oct. 22, 24, 20, and 29, 1935. A pi'ofuse flou- followed on Oct. 28, 
1935 and continued to Nov. 3, 1935. Biopsy on Nov. 2, 1935 revealed a post- 
menstrual tj"pe of proliferative endometrium with small straiglit, nonsecreting glands 
lined by pseudostratifled epitlielium. The stroma cells, Jiowever, were much larger 
than would be expected to accompany the glands; they were pale and resembled 



Fig’. 6 .- 



Fig. 7. — Case 6. Endometrium after 45 Rb. U. of progesterone. .Small glands in 
proliferative phase. No cystic glands present. 

more the stroma cells of the premenstrual endometi’ium. Subsequently, after pro 
gesterone was discontinued, the cystic endometrium reappeared. 

Another attempt was made six weeks later using a total of 45 rabbit units of 
progesterone (5 Eb. U. every other day). After the fourth injection bleeding oc- 
curred and, again, biopsy revealed a postmenstrual proliferative endometrium. ) 
cystic endometrium under the influence of the corpus luteum hormone uas ap^ 
parently cast off and replaced by a new endometrium (Fig. 7). The small ncu 
glands did not show .secretion probably because they bad not developed sumcicn . • 
Claubergs and Hamblen^ previously reported similar observations. The endome nui 
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pace. 'S’vnieii 80,000 11.11. of progjTion-B were given to tliis patient during the 
first half of the cycle, a cystic endometrium was found t^YO weeks after the onset 
of the period. Subsequent weekly biopsies revealed the return to an ordinary 
proliferative endometidura when the injections were discontinued. Ovulation oc- 
curred during the fifth week and menstruation during the seventh week. 

We then attempted to produce the mixed endometrium in another way, by the 
administration of large doses of progesterone to two women ■with persistent cystic 
endometrial hj'perplasia. 



Pig. 4 . — Case 5. Experimental production of mixed endometrium. Early pro- 
liferative phase four weeks after last period. Next period delayed two weeks by 
40,000 R. U. progynon-B. 



Fig. o. — Case 5. One week later. Mixed endometrium. Small glands adjoining the 
cystic glands in early secretory stage. 

Case 6 . — Maturity Heeding, cystia endometrium, progesterone. M. P., aged 
34, married twelve years, never pregnant. Onset of menses at 14 years. Periods 
regular the first six months only; then became totally irregular alternating between 
amenorrhea and profuse and prolonged bleeding. Por the past ten years the bleed- 
ing has been almost constant though not always profuse. Patient has marked 
obesity of the trunk type. Numerous biopsies during the past four years have con- 
sistently revealed a ‘ ‘ swiss-cheese ’ ’ endometrium. Intensive therapy with pregnancy 
urine extract (follutein- Squibb) converted the almost continuous bleeding into a 
more moderate periodic flow but without appreciable change in the endometrium. 




^ FULL-TERM ABDOMINAL PREGNANCY WITH RECOVERY 
OP BOTH MOTHER AND BABY 


William D. Crecca, M.D., P.A.C.S., and Robert A. Cacciarelli, M.D., 

Newark, N. J. 


I 'HE following is a history of a full-term abdominal pregnancy, operated upon on 
A Sept. 14, 1936, by the senior author (AV. D. C.). 

Patient M. G., white, American, 29 years of age, was admitted to the Columbus 
Hospital on Sept. 14, 1936, with a diagnosis of a transverse presentation, and possible 
dystocia due to a fibroid. Her last pei'iod was Dec. 6, 1935. Her previous history 
was negative except that four years ago she had a tuboovarian infection which con- 
fined her to bed for six weeks. Repeated smears at that time were negative for 
Neisserian infection. Two years ago a mastectomy for a Schimmelbusch disease of 
the left breast was done (W. D. C.). 

AA'’hen the patient was first seen in February, 1936, the uterus was only slightly 
enlarged and the patient complained of hyperemesis gravidarum. Glucose and corpus 
luteum intravenously cleared up her vomiting. An Aschheim-Zondek test done by 
Dr. Casilli was positive. Her red cell count was 3,300,000; AVassermann and Kahn 
tests, negative; urine, negative; hemoglobin, 50 per cent. The patient improved 
and had no other symptoms. 

At seven months her abdomen became abnormally distended. It was transversely 
ovoid and at that time she was informed that she had a mnlpresentation. Blood 
pressure and urine were negative. Her initial weight was 115 pounds and on ad- 
mission to the hospital it was 137A^ pounds. 

At full term, x-ray confirmed the diagnosis of transverse presentation. Petal 
parts were easily palpable. The head was in the left iliac fossa and tlic ex- 
tremities in the right iliac fossa and the convexity of the back toward the pelvic 
inlet. A mass could be palpated below and to the left of the umbilicus which on 
palpation would harden and then disappear. Fetal heart was plainly audible to 
the left and below the umbilicus (140 beats per minute). 

AVe saw the patient in consultation on Sept. 14, 1936, and agreed that a trans- 
verse presentation in a primipara with normal pelvic measurements and a normal 
sized child was unusual, and that she might have a fibroid obstructing the inlet. Hon- 
ever, we were not satisfied that this mass was a fibroid because it had a tendencj 
to soften, and we believed it might be a part of the uterus. Rectal examination 
revealed a firm cervix with no dilatation of the external os and a marked fluctuation 
in the cul-de-sac of Douglas. No fetal parts could be palpated by rectum. Being 
a primipara with a transverse presentation, with a rigid cervix and a possibility of 


a mass, cesarean section was advised. 

AVe attempted external version with no result. A low cervical cesarean section 
was planned, but on opening the abdomen, the uterus was found about the size o 
a three months’ pregnancy. It was injected, flattened nntoroposteriorly, and arising 
from its posterior surface and both sides was a tremendous sac with large tortuous 
vessels. Passing the hand upwards, it was possible to feel the placenta. An a J- 
dominal pregnancy was diagnosed. The omentum covered the sac like an ' 

with large vessels leading from the omentum into the placenta. On each 
amniotic sac was fused with the colon. Above the uterus was an area a mu 
inches in diameter which appeared free of vascularity and through 
was made. The child was then easily delivered and it started to breathe at _ • 

Bleeding by this time was profuse so immediately the sac cavity was packed. • 
question^ then arose as to how the placenta should be handled; to Iea\c 
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subsequently became cystic again. The temporary shedding of endometrium induced 
by progesterone is thus' equivalent to a curettage. Browne^ has also made the same 
observations. 

Case 7 . — Puheriy bleeding, cystic endometrium, progesterone. J. L., aged 20, 
onset of menses at 15 years, cycle always irregular, profuse flow of four to ten 
days’ duration at intervals of two to six weeks. Patient bled profusely and continu- 
ously from Dee. 5, 1932 to Jan. 10, 1933. The hemoglobin was 40 per cent. Curet- 
tings revealed a “ swiss-cheese ” endometrium. After intensive therapy vutli preg- 
nancy urine extract the bleeding stopped. Five blood- transfusions were necessary 
to combat the anemia. Following this episode, there was no bleeding for eight 
months. Another period of bleeding then ensued but was quickly controlled udth 
the same form of therapy. Subsequently there was complete amenorrhea for twenty- 
seven months, during which time biopsies revealed a persistence of the cystic 
endometrium. 

Progesterone in 5 Rb. U. doses was administered every third day for flve doses 
beginning Mar. 23, 1936. Following the second injection staining occurred and con- 
tinued for one week. Biopsy on Apr. 10, 1936 revealed a proliferative endometrium. 
A few slightly dilated glands were seen but none were cystic. The stroma cells were 
small. 

On May 19, 1936 the same experiment was repeated. This was followed by bleed- 
ing. Biopsy again showed endometrial glands of the usual type but the stroma 
cells were considerably larger than would be expected at this stage of a normal 
menstrual cycle. Thus the stroma alone showed the progesterone influence. 

SUMMARY AND CONCLUSIONS 

1. A mixed endometrium is described. It is characterized by the 
presence of cystic glands in association with secreting glands, or de- 
cidual-like stroma cells, or both. 

2. The pathogenesis of the mixed endometrium is discussed. Its 
spontaneous occurrence is limited to ovulatory cycles in which there 
is excessive action of the estrogenic hormone during the follicular phase. 
The latter may or may not be delayed. 

3. The mixed endometrium was experimentally produced in a woman 
with normal menses by prolonging and intensifying the follicular phase 
by means of estrogenic hormone. The attempt to produce it by the 
administration of progesterone during anovulatory cycles was unsuc- 
cessful due to endometrial desquamation. 

4. The significance of the mixed endometi'ium is as follows : it demon- 
strates that the endometrium is an accurate indicator of the different 
phases of ovarian function. 


REFERENCES 

(1) Trent, H. F., and Knder, A.: Surg. Gynec. Obst. 61: 145, 1935. (2) Camp- 
bell, E. E.: Surg. Gynec. Obst. 63: 724, 1936. (3) Clauberg, C.: Zentralbl. f. 

Gyn'dk. 57: 1461, 1933. (4) Hamblen, E. C.: Endocrinologj' 20: 769, 1936. (5) 

Browne, J. S. L.: Personal communication, 1937. 

We are indebted to Professors Benjamin P. AVatson and Hari-y Aranow for 
constant encouragement and advice, and for placing at our disposal the large ma- 
terial of the Sloane Hospital for AA’omen and the A^'anderbilt Clinic and the Mor- 
risania City Hospital. W''e also wish to thank Drs. Michael A. Cassidy, Hans Wies- 
bader and Paul Lass, of the A'anderbilt Clinic and Drs. William Aronson. Irving 
Cohen and Jacob Taub of the Morrisania City Hospital for tlielr kind cooperation 
and help. AVe highly appreciate the technical assistance rendered by Miss Fini 
Schachner and Miss jane Smelser. 



American Journal of 
Obstetrics and Gynecology 


Editors: George W. Kosmak, M.D., and Hugo Ehrenpest, M.D. 
Associate Editors: Howard C. Taylor, Jr., M.D., and 
William J. Dieckmann, M.D. 


Editorial Comment 


The Trend of Modern Obstetrics 

T hat progress should be measured by favorable results, applies to 
medicine or specificallj^ to obstetrics as it does to other activities. 
Recent 3^ears have ■witnessed remarkable changes and improvements ni 
the conduct of pregnancj'’ and labor. Dissatisfied with the record of 
fatalities attending childbearing, the profession has undertaken the 
task of developing corrective measures, adequately aided by other groups 
which have associated themselves in the task of providing adequate and 
satisfactory obstetric care. Public interest has stimulated the institution 
of numerous agencies which have discussed means and methods of mak- 
ing cliildbearmg safe. The causes of the high maternal death rate o 
this country have been sought and evaluated. 

A noteworth}'' contribution is that made bj’’ Dr. Frank "W. Ljmci 
at the last Clinical Congress of the American College of Surgeons m 
which a franlc discussion was presented dealing with^ the relation 
of “radical” obstetrics to maternal mortalit3^ As pointed out 
Lynch and other competent observers, improved methods of anesthesia 
and operative technique and the increased opportiuiities for interference 
■with labor afforded bj’^ hospitalization of obstetric patients, have e- 
veloped radical tendencies entirely out of step with the ultraeonservatn e 
views of former da^’^s. As Lynch so well states ‘ ‘ the radical school ee s 
that childbirth in the hands of nature is too crude to fit in -vvith le 
ideas of modern life.” Much surgeiy has followed but whether for goo 
remains to be seen. Moreover we are confronted with the fact tha i 
has had little effect in reducing maternal mortality, therefore we mus 
question the merit of its aims notwithstanding the claiiM made by 
defenders of radical methods, that morbidity and mortality are 
duced. Improved public healtli and other facilities in developing 
ter hygiene of pregnancy have cut down the incidence of 
similar states; but shock, hemorrhage and sepsis maintain their o 
victims, and these must be ascinbed to other factors. _ _ 

Judgment respecting fatalities has taken on new meanings 
preventability factor was featured in the New York Academy o - 
cine Report on Maternal Mortality. Lynch considers that i ^ 
centers the maternal mortality rate actually has risen , 

deaths termed “preventable are increasing faster than the nonpi 
able deaths are decreasing.” 
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and sew up the abdomen, to marsupialize it, or to remove it. It was possible to get 
a hand under the omentum close to the transverse colon and stomach. It was 
clamped and cut between clamps and on reaching the splenic flexure of the transverse 
colon, a line of cleavage was found, and the amniotic sac peeled quite readily from 
the descending colon and pelvic colon. But on the right side, part of the placenta 
and amniotic sac was firmly adherent to the appendix which was removed. The ab- 
domen was sewed up tight. While being bandaged she passed from her vagina a piece 
of membranous tissue which proved to be true uterine cast composed of decidual 
cells without villi. 

The patient was in shock, pulse was 160 for three days. She received three 
transfusions 700 c.c., 300 c.c., and 300 c.c. Continuous venoclysis of 5 per cent 
glucose in normal saline was given. At 5 a.m. on the second day, she developed an 
acute dilatation of the stomacli, and with the use of a Levine tube, supplemented by 
the use of eserine, she rallied. Temperature remained at 103° P., and pulse at 160 
for three days. On the fourth daj', both temperature and pulse came do^vn to normal. 
She was up on the thirteenth day after delivery and home on the seventeenth day. 
The child was a normal child weighing 5 pounds 14 ounces, at birth, and 6 pounds 
9 ounces on discharge from the hospital. 

In retrospect, the salient features in this case were; (1) Previous history of 
tuboovarian infection. (2) Failure of the uterus to enlarge commensurate with the 
date of pregnancy. (3) Sudden distention of the abdomen after seven months. 
(4) The abnormal presentation. (5) The presence of a mass in the lower abdomen 
which felt like a fibroid. (6) The boggy fluctuation of the cul-de-sac. 


Traina, G.: The Uterus in Hydatidiform Moles, Monatschr. f. Geburtsh. u. Gynak. 

104: 82, 1936. 

In cases of hydatid moles there are two dangers. The first lies in the mole itself 
and consists of hemorrhage, toxic symptoms, destruction of the uterus, embolism, in- 
fection, etc. The second danger is the possibility of a malignant change resulting 
in a chorionepitlielioma. Among the studied 11 patients with moles, 6 were between 
forty-one and forty-nine years of age. This is in accordance with the view that 
hydatid moles occur chiefly during the preclimacteric period. A very small mole 
may be expelled completely. Large ones have a tendency to penetrate veins and the 
uterine wall. 

As a result of his histologic study of the 11 uteri, the author believes the following 
are suspicious but not definite indications of malignancy: large masses of growing 
epithelial elements, either in the decidua or the uterine muscle, and the duration of the 
viability of these cells even when there are not many present. If the body cannot 
destroy these cells in due time, they may lead to a chorionepitlielioma. A curettement 
does not necessarily imply complete removal of a hydatid mole. The only certain 
way to determine the absence or presence of living molar tissue is by means of the 
Aschheim-Zondek test. 

All women who have had hydatid moles should be carefully followed up. In some 
cases the bleeding which follows is due not to the development of a malignant condi- 
tion but to degeneration and infection of retained molar products. A positive Asch- 
heim-Zondek test indicates live chorionic tissue. 

In most cases where ovarian cysts are present in cases of hydatid mole, the cysts 
disappear after the mole is removed. Should these cysts remain, the uterus should 
be investigated for tissue which was not removed. 


J. P. Greenhill. 
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Epidemic Diarrhea of the Newborn 

r^OR several years reports have been pnlilished of outbreaks of 
1 diarrhea in the newborn with a resultant case mortality rate reach- 
ing as high as 45 per cent. The disease is epidemic in cliaracter but 
has many mysterious features : post-mortem examinations and various 
laboratory tests have failed to reveal anj’’ definite information of its 
etiology or transmission. Various observers claim that this disease con- 
stitutes a well-defined clinical entity and deserves consideration apart 
from other diarrheal disturbances of infancy. Epidemics have been re- 
ported in several of our larger American cities and likewise in Europe. 
Within a three-year period New York had 27 outbreaks in 19 different 
hospitals. Chicago has had similar experiences. The problem is a 
serious one and until we Imow more about it, methods of attack neces- 
sarily must reside in preventive measures directed to the probable en- 
trance of infection, namely the baby’s nose and mouth, which means 
that institutional obstetric and nursing teclinique be developed witJi this 
end in view. 

The epidemic evidently is limited to institutions and with tlie con- 
stantly mounting number of hospital confinements, especially in our 
larger cities, control measures must include not onty the handling of an 
individual outbreak by accepted methods employed in communicable 
diseases, but the prevention of further outbreaks by a thorough study 
of the physical equipment of the particular delivery service. The ob- 
stetrician’s responsibility in this problem is a very evident one. Ma- 
ternity hospitals, some in name only, have expanded greatly and largely 
without adequate control of either staff or facilities. Nurseries in many 
of these are conducted on the principle of “mass collective care’’ with- 
out regard in certain instances to the most elementary principles of san- 
itation and asepsis. It is essential that health departments and other 
supervisory agencies develop adequate means and methods of inspection 
and control over lying-in hospitals and nursing homes, so that the loss 
of lives among the newborn from this source be checked. If the profe.s'- 
sion and the public demand hospital care for delivery, the element of 
danger to life must be avoided for the baby as well as the mother. 
Both are at a premium. 

Dr. John L. Rice, Health Commissioner of New York City, has empha- 
sized the need for sensitizing the countiy against this epidemic, so that 
more satisfactory information ma 3 ’' be developed for corabathig it. 
due to overcrowded nurseries or to breaks in their aseptic conduct, tie 
measures of prevention should not be far to seek. 

The responsibility for instituting reform resides, however, in the oh 
stetrician as much as in the pediatrist, although to the latter there is 
delegated in many instances, the care of the newborn. If more de mi c 
cooperation is needed to obtain the desired improvement, furlhei co 
operative efforts must be developed to overcome this unfortunate epi 
demie disease, with its resultant high mortality rate. 



EDITORIAL COMMENT 


315 


Claims have been made that it is unfair to judge the matter in this 
fashion, because many of these deaths occurred in the hands of un- 
trained men and the responsibility therefore cannot be ascribed to those 
with a radical point of view but who, as a matter of fact, are more 
expert. This evades the question, for we can only judge the final out- 
come by good average care in a country so widespread and as large as 
the United States. Radicalism in obstetric practice cannot be said to 
have compensated the outlay in means and effort which have been ex- 
panded, if we are to judge by the final results. What should be done 
to institute a levelling process? Lynch believes that the new school of 
obstetrics needs proper molding by the adequate control of men and 
procedures and proposes that only well-qualified operators be allowed to 
undertake major obstetric surgeiy. 

Maternal mortalitj'' rates may not interest tlie untrained obstetrician 
but they are of interest to governmental agencies and may serve, rightly 
or ^vrongly, as a prominent factor in the possible introduction of a cer- 
tain degree at least of Federal control of medical practice. One may 
differ from this thought. Education, not legislation, is the proper and 
the better remedy and this must be self-imposed. Organized medicine 
is doing its share. The American College of Surgeons has instituted 
a supervisory service for accredited hospitals but the loop-holes exist in 
our numerous independent institutions, often dominated mistakenly as 
maternity hospitals, which do not follow accepted standards of admission 
to their privileges and afford opportunities to the general practitioner 
who thus attempts more than he is qualified to do by training or equip- 
ment. 

Fortunately, most confinements terminate normally, but we have inter- 
posed routine analgesia for pain relief, Ave have attempted short cuts 
in labor, Ave have developed operative terminations to delivery Avhere 
these are uncalled for, Ave haA^e neglected or set aside the “obstetric 
conscience.” This appears as an arraignment Avhich undoubtedly aaoII 
be resented, but the facts based on prevalent high maternal, stillbirth, 
and neonatal mortality rates, call for a revision of present-day practices 
if Ave are to shoAV any improA’’ement. 

Medical schools caiuiot train all of their students as expert obstetri- 
cians. They are equipped to furnish merely the ground Avork. Graduate 
education in obstetrics undoubtedly is improving, but there are not 
sufficient opportunities for acquiring the judgment and technical skill 
AAffiich is so essential for the proper conduct of labor. If, as Ljmch be- 
lieves, Ave must develop more competently staffed maternity serAuces in 
general hospitals, so that a larger group can obtain adequate experience, 
that suggestion should be giA^en earne.st consideration. HowcA’^er, this 
Avill be of little avail luiless Ave can come to some fairly definite agree- 
ment about the limitations concerned AA-itli conservatism and radicalism 
in obstetric procedures. In aucav of the prcA’ailing differences of opinion 
this Avill not be a simple task but, like many other problems of medical 
practice, it can best be solved by the profession itself and constitutes 
a challenge A\-hich must be met. American obstetrics has reached a high 
estate; it can aa'cII undertake to soRe its problems. 
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TabIjE I. Birth and Maternal Death Statistics, According to Race 



LIVE BIRTHS 

counties 

MARYLAND, 

1934 

DEATHS 

ABORTION 

DEATHS 

OTHER 

TOTAL 

DEATHS 

White 

10,951 

80 

241 

321 

Black 

2,913 

14 

112 

126 

White 

78.99% 

85.11% 

68.27% 

71.81% 

Black 

21.01 

14.89 

91 79 
c»J-. i 0 

28.19 


The same racial disparity is illustrated in Table I. Deaths listed as abortion do 
not include ectopic pregnancy, therapeutic abortion, or undelivered women dying 
prior to the seventh month of pregnancj’. The contrast between these deaths and 
those occurring in late pregnancy, labor, and the puerperium is significant as is 
evidenced by the following ratios (approximate) found for the colored race: total 
births 1 in 5; deaths abortion, 1 in 7; deaths other, 1 in 3. It is believed that tlic 
column “deaths other” reveals the true racial difference more accurately than docs 
“total deaths” since the majoritj’’ of abortion deaths were due to sepsis following 
criminal procedures, and it is uncommon for the colored woman to employ active 
means towards the premature termination of a pregnancy. 


Table IIA. Age op Women in Serie.s at Time of Death Subdivided by Race and 

Parity (O jutting Unknown) 


AGE 

WHITE 

BLACK 

TOTAL 

WHITE 

NO. % • 

total 

black 

NO. % 

PRIMIPARAS 
NO. % 

JtULTIPARAS 
NO. % 

PRIMIPARAS 
NO. % 

MULTIPARAS 
NO. % 

-14 

4 

3.74 



3 

6.25 

■rH 


4 

1.25 

3 

2.38 


41 

38.32 

8 

5.13 

28 

58.33 

5 

8.62 


15.58 

35 

27.78 




15 


11 

22.92 


17.24 

58 


24 

19.05 

25-29 

15 


24 

15.38 

1 



17.24 

57 

17.76 

18 

14.29 



9.35 

25 


2 

4.17 

11 

18.97 

48 

14.95 

18 

J.4*29 

35-39 

3 


50 


2 

4.17 

11 

18.97 

59 

18.38 

15 



4 

3.74 

32 


1 


7 

■mm 

43 


9- 


45- 



2 

1.28 


Hogg 

4 


2 

0.62 

4 

.3.17 

Total 

107 

100.01 

156 

100.00 

48 


58 


321 

100.01 

126 



Table IIB. Mean Age of Women According to Births (U. S., 1934) and 

Deaths (Maryland, 1930-1936) 


jiaternal 


BIRTHS deaths 

years jrONTHS years months 


White, primiparas 

23 

3 

23 

^ 0 

multiparas 

29 

6 

33 

10 

Black, primiparas 

20 

4 

20 

0 

multiparas 

27 

11 

31 

10 

Total, wliite 

27 

6 

29 

7 

black 

25 

10 

27 

0 


^ffc. — It is generally stated that early childbearing is to be preferred from an 
obstetric standpoint and statistical analj-ses have appeared indicating that t ic 
course of pregnancy, labor, and the pueriierium in the “young primipara ’ (agc'^ 
16 or less) is accompanied by a minimum of complications and a favorable materna 
and fetal mortality. Conversely, elderly primiparity (aged 35 or more) jS ""y* '' 
believed to be attended by increasing hazards to motlier and child, althoug i ' ^ 
has been said concerning the effect of advancing ago upon tlic multiparous woman. 
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Conducted by Fred L. Adair, M.D., Chicago, III. 


A SURVEY OP 447 MATERNAL DEATHS OCCURRING IN THE 
COUNTIES OP MARYLAND DURING THE YEARS 
1930-1936 (INCLUSIVE) 

C. H. Peckham, M.D., Baltlmore, Md. 

(From ilie Department of Obstetrics, Johns Hoplcins University and Hospital, and 
the Bureau of Child Hygiene, Maryland State Department of Health) 

D uring recent years the high maternal mortality rates throughout 
the United States have received increasing attention from physi- 
cians, health authorities, and lay press, alike. A number of statistical 
analyses dealing with this subject have appeared, most of them recount- 
ing the record of maternity hospitals or the experience of large cities. 
In 1933 the Children’s Bureau of the Department of Labor published 
an exhaustive report on “Maternal Mortality in Pifteen States” for the 
years 1927 and 1928. Comprehensive analyses of results in smaller com- 
munities and rural areas have been few. Knox, in 1931, Avrote a brief 
analysis of 241 maternal deaths occurring in the counties of IMaryland, 
exclusive of the city of Baltimore, during the years 1927 to 1929, in- 
clusive. This survey was made possible by data accumulated through 
personal interviews with the physician or midwife concerned in each 
instance. Since the above date, the practice of making surveys on all 
maternal deaths has continued and over the seven-year period ending 
Dec. 31, 1936, an additional 447 cases have been recorded. The follow- 
ing comprises an analysis of the various items of information olDtained 
from the survey blanks as transmitted to the State Department of 
Health. 

It should be emphasized in advance that these 447 maternal deaths 
occurred in the counties and do not include a number of rural patients 
transported to and dying in tlie hospitals of Baltimore. Maryland, ex- 
clusive of Baltimore, is predominantly rural, and there are only four 
other cities in the state vdth a population in excess of 10,000. The 
topography of the state varies from low-lying areas bordering on the 
Chesapeake Bay, to rich farm lands, to mountainous mining districts. 
The occupation of the inhabitants varies accordingly and the racial 
distribution is such that in one county the number of colored births is 
in excess of the white, while in another not a single one of the former is 
recorded. In other words, it is felt that the childbearing population of 
the state affords a representative cross section of the country and that 
conclusions dravm from this study may be applied to other sections. 

jiace. — Investigators tlirougliout the United States have generally reported a 
lugher maternal mortality rate in colored than in white women. Over an eleven-year 
period ending in 1935, the average death rate from puerperal causes in the counties 
of Maryland was 4.06 per 1,000 live births (wliite) as contrasted with 6.84 (black). 
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by an increased iiazard to the mother as is evidenced by these comparative percentages 
of total births and maternal deaths: white primiparas 27.03 and 42.06; white 
multiparas 3.34 and 5.13; black primiparas 56.66 and 64.68; and black multiparas 
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Tables 11 A and II B and Pigs. 1 to 3 indicate the frequency distribution of the 
•women in this series according to age at the time of death, -with subdivisions for race 
and parity. Furthermore, a contrast is offered between this item and the age of moth- 



Fig:. 1- 


FIGURE 2 

BiRTHS VCRSUS MpTCRNAL DEATHS - AGE OF MOTHER 
8i«ths -US.- 1934 
Ocaths - Mabtiamp -1930 ••I93C (fMC.) 


MUUlPARAS 



Fip. 2. 

ers at the time of primiparous or multiparous births for the United States Eegistra- 
tion Area in 1934, since a comparison between the percentage of total births versus 
deaths for anv age group should afford an indication of the risk involved. Our ex- 
perience indicates that childbirth occurring before the age of twenty is accompanied 
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Social Siatus.~T.\K^ social status of the 447 women in the series is shown in 
Table IV. The liigii incidence, 25 per cent white and 28.57 per cent black, of il- 
legitimate pregnancies in patients dying after abortion was to be expected. Ex- 
cluding abortions, and due probabl}- to inadequate obstetric care, the percentage of 
unmarried mothers in the series of maternal deaths was G.04 and 33.14 for white? 
and blacks, re.specti\’e]y. A comparison is offered by the recording as illegitimate 
of 2.G3 per cent of total births white and 23,81 per cent black in 1934 for the State 
of Maryland. 

Pienaial Care. It is axiomatic that adequate maternity care must include not only 
skilled attention at the time of delivery but also careful supervision throughout the 
entire pregnancy. Our figures indicate that two-thirds of women dying of puerperal 
causes in the counties of Maryland had never sought medical aid prior to the onset 
of labor or the fatal illness and that only one out of ten had bad adequate prenatal 
care. Some difficulty was experienced in assaying the adequacy or inadequacy of 
prenatal supervision from the information available. It was arbitrarily determined 
to classify as "good” the prenatal care of those patients who had sought advice 
before the seventh month of pregnancy, had been seen at least twice before labor 
by the pliy'sieian, and whose examination had included a general physical check-up, 
pelvic mensuration, blood pressure determination, and urinalysis. The blood IVasser- 
mann test was not included becau.se it had been done so rarely. In a number of 
instances the woman vvas examined relatively early in pregnancy but was not seen 
again until delivery; the care in such cases was classified as ^'inadequate.” Table 
V gives the data available on prenatal care and omits all pregnancies terminating 
within the first four months. It will be noted that antepartum supervision was re- 
ceived much more frequently by the white than the colored women in the series and 
that this supervision was adequate in 15.49 per cent of the former group as com- 
pared with 0.93 per cent of the latter. Furthermore, a total of 70 white and 12 
colored women sought medical advice at or before the seventh month of pregnancy 
yet good care was cximrienced by only 35 of the former and one of the latter group. 
Table V also shows that of those women .seeking prenatal care a]mo.st all had tlie 
urine examined for albumin and in the vast majority of instances the blood pressure 
was determined. However, in only slightly more than half, 55.56 per cent, ivas an.' 
attempt at pelvic mensuration made and usually this examination did not include the 
determination of the diagonal conjugate nor 'vas the intertuberous diameter 
estimated. Finally, the Wassermann reaction was obtained only 20 times, 0.01 per 
cent of tlie patients in the .series. The.se figures clearly indicate that t'vo of t 
major weapons of modern obstetrics, namely the diagnosis of pre-e.xisting a > 
normalities and the early recognition of obstetric complications, 'vere rarclj eii^ 
ployed in tins .series of 447 maternal de.ath.s. It should bo ompha.sized that tin? 
statement must not be considered as criticism of the attendant irhysician for re 


Table V. Pken'atal Cake of Womex in Series (0.mittixg Aboktiox.s) 



NUMBER 

WHITE BLACK 

PER CENT OF 
TOTAL 

WHITE BLACK 

PER CENT 
TOTAL 

PER CENT Of 
PRENATAL PT.S. 
WUHTE BLACK 

Good 

35 

1 

15.49 

0.93 

10.81 



Inadequate 

57 

17 

25.22 

15,89 

22.22 



None or unknown 

134 

89 

59.29 

8.3.18 

GG,97 



Alonth First Seen 

Oij 

^ I 

24.34 

2.80 

17.42 

59.78 

1(5,07 

G-7 ) 

8- 

Unkno'vn 

21 

12 

9 

6 

9.29 

.5.31 

8.41 1 
.5.(51 

9.01 

5.41 

22.8.3 

1.3.01 

50.00 
3.3. .3.3 

4 

0 

1.77 

0.00 

1.20 

4.35 

0.00 

Pelvis measured 

Urine e.xamined 

Blood pressure de- 

47 

91 

So 

13 

IG 

JG 

20.80 

40.27 

37.G1 

12.15 

14.95 

14.95 


51.09 

98.91 

92.39 

72.22 

88.89 

8S.S9 

terndned 

Whissermnun done 

14 

ft 

(5.19 

5.(51 


1.5.22 _ 
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8.12 and 8.62, respectively. Calc\ilated on a similar basis, the age group 20 to 34 
inclusive may be considered the safest, our figures indicating a low percentage of 
total deatlis as contrasted to births. As the end of the childbearing period nears, 
pregnancy is again accompanied by increased danger, particularly to the multipara 
as is indicated by the following percentages of births and deaths, respectively: 
white multiparas 20.83 and 53.84; and black multiparas 16.16 and 37.94. The 
above findings are further emphasized by a comparison of total births and deaths 
according to mean age as is shown in Table IIB. The mean age at time of death of 
the white multiparas in the series was four years and four months in excess of the 
figure derived for average age at time of delivery; while for colored multiparas a 
similar increase of three years eleven months was found. In otlier word.s, our ex- 
perience indicates that the practice of dismissing the multiparas, aged thirty-five or 
more, with the term “normal” is a dangerous one, and it is in this group of women 
that a great many of the avoidable maternal deaths occur. 

Parily . — The distribution according to parity of the women in the series is shown 
in Table III, while Fig. 4 affords the same contrast between total deaths and births 
as has been used in the discussion of effect of age. This figure indicates the expected 
increased hazards of primipaiuty, which are disproportionately high in the black as 
contrasted with the white woman. In the white race the second and third baby seem 
by far the safest to the mother and when the group para iv and v is reached, the 
percentage of total deaths exceeds that of births, and this discrepancy continues 
throughout the higher multiparous brackets, so that the incidence of total births. 


Table III. Dlstribution of Maternal Deaths xicconniNo to Parity 

(Omitting Unknown) 


PARITY 

NUMBER 

PER 

CENT 

WHITE 

BLACK 

WHITE 

BLACK 

i 

107 

48 

40.68 

45.28 

ii-iii 

54 

12 

20.54 

11.32 

iv-v 

42 

10 

15.97 

9.43 

vi-vii 

26 

11 

9.88 

10.38 

viii-ix 

14 

13 

5.32 

12.26 

x-xi 

14 

4 

5.32 

3.77 

xii-xiii 

3 

6 

1.14 

5.66 

xiv 

3 

2 

1.14 

1.89 

Total 

263 

106 

99.99 

99.99 


para iv and over, is 29.97, while the comparative figure for total deaths is 38.77 per 
cent. In colored women the incidence of deaths does not exceed that of births until 
the bracket para viii and over is reached and the contrasting figures here are 23.58 
and 13.83 per cent, respectively. The reasons for this observed racial difference 
are not clear and may well be a sampling error alone. We believe, however, that 
these figures serve to emphasize once more the fact that the “grande multipara” 
is not a satisfactory obstetric subject, runs an increased chance of such major 
complications as placenta previa, rupture of the uterus, premature separation, trans- 
verse presentation, etc., and should be cared for accordingly. 

Table IV. Distribution of :Maternal Deaths According to Social Status 


Married 

Single 

Widowed 

Divorced 

Total 


abortions 

white 

BLACK 


60 10 

19 3 

0 1 

_1 0 

80 14 


NUMBER 


TOTAL 

WITHOUT 

ABORTIONS 

WHITE 

BLACK; 


TOTAL 

WHITE 

BLACK 


TOTAL 

WITHOUT 

ABORTIONS 

WHITE 

black 


222 

16 

2 

1 


74 

37 

1 

0 


282 

35 

2 

2 


84] 

40 

2 

0 


75.00 

23.75 

0.00 

1.25 


71.43 

21.43 
7.14 
0.00 


241 


112 


.323 


126 


PER CENT 


ABORTIONS TOTAL 
WHITE WHITE 


BLACK 

BLACK 

92.12 


87.85 

06.67 

6.64 


10.90 

31.75 

0.83 


0.62 

1.59 

0.41 


0.62 

0.00 
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peatedly tlie statement appears on the survey “was not called to see this patient 
until shortlj' before her death.-’’ It is impossible to state how many of tliese deaths 
might have been avoided had the woman sought advice during the antenatal period, 
but an analysis of the records leads one to believe that adequate supervision at this 
time might have altered the end result in a substantial number of instances. 

Place of Delivery . — Table VI indicates the place of delivery, or of death in those 
cases dying undelivered, of the cases under analysis, abortion deaths being omitted. 
Home and ho.spital deliveries seem to be about equal, but it is our belief that the in- 
formation if complete would indicate a preponderance in favor of the home since in 
a number of cases home delivery was planned and admission to the hospital sought 
later because of the diagnosis of some obstetric complication. 


Table VI. Place op Delivery, or Death, if Died Undelivered 
(Omitting Abortions and Unknoivn) 



NO. 

per cent 

Home 

156 

46.29 

Undelivered, died at home 

16 

4.75 

Hospital 

1.39 

41.25 

Undelivered, died in hospital 

25 

7.42 

Undelivered, died on ivay to hospital 

1 

0..30 

Total 

337 



Place of Death . — Information as to place of death is given in Table VII which 
indicates that approximately one-third of the total deaths occurred at home although 
45 women u-ho had been delivered of viable children were transferred to hospitals 
at some time, usually late, in the course of the fatal illness. 


Table VII. Place of Death 


— 

NO. 

PER CENT 

Delivered home, died ho.spital 

Delivered hospital, died 'hospital 

45 

10.07' 


136 

30.43 


Died undelivered, hospital 

25 

5.59 

U5.33 

Abortion, died hospital 

83 

18.57 


Delivery unknown, died ho.spital 

*■> 

0.67J 


Delivered hospital, died home 

3 

0.67') 


Delivered home, died home 

111 

24.83 1 


Died undelivered, home 

16 

3.58 1 


Abortion, died home 

24 

5.371 


Undelivered, died on way to ho.spital 

1 

0.22 


Duration, of Pregnancy . — Analysis of the 
duration of pregnancy revealed two points 

case records from the standpoint of 
worthy of mention. A fourth of the 


total deaths followed abortion or occurred before delivery during the previable stage 
of the pregnancy. It will be shown subsequently that in the great majority of these 
cases the cause of death was postabortal sepsi.s, usually following criminal pro- 
cedures. This is considered a large figure and attains added importance since, under 


Table VIII. Dcration op Pregnancy at Time op Delivery or Death 



NO. 

PER CENT 

PER CENT 

AVITIIOfT UNKNOW.N 

Term 

214 

47.87 

52.07 

Premature 

S3 

18.57 

20.19 

Abortion 

114 

25.50 

27.74 

Unknown, not abortion 

36 

8.05 
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and black women and has a much lower incidence in Maryland than .for the country 
as a whole. However, abortion with sepsis results fatally almost two and a half 
limes as often in white as contrasted with colored patients, and the incidence here 
is definitely higher than for the total registration area. It is believed tliat the 
great majority of deaths listed under this latter heading are the results of criminal 
procedures. If this be accepted, the racial discrepancy' is easily explained, since it 
is rare for the pregnant negress to employ active measures to terminate gestation. 
However, the finding of a higher incidence of abortion deaths in this, a scric.s of 
rural women, as contrasted with the entire country' is a disturbing and serious mat- 
ter. Deaths following ectopic pregnancy occurred about equally' in the two race.s 
and the incidence w'as about that for the registration area. Of the total colored 
deaths, 9.92 per cent were ascribed to placenta previa and other hemorrhage, wliile 
for white women the higher rate of 14.10 per cent was found. The only suggestive 
cause for this difference was the much greater number of operative procedures em- 
ployed to effect delivery in the white women, whereas most of the colored were 
allowed to deliver spontaneously'. Hemorrhage deaths occurred somewhat more 
frequently in this scries than for the entire country. Puerperal sepsis (omitting 
postabortal infection) was listed twice as often in the colored as in the white 
column, despite a higher operative incidence for the latter group. This alfords 


Table XIII. Apparent Cause op Death Prom Information on Survey Blanes 
AND Disregarding Death Certificate 


I. Infection; 

Puerperal sepsis 

Postabortal sepsis 

Intrapartum septicemia 

Septicemia, operation, ruptured ectopic 

II. Toxemia; 

Eclampsia 
Chronic nephritis 
Toxemic vomiting 
Acute yellow atrophy 

III. Hemorrhage; 

Post-partum hemorrhage 
Premature separation of placenta 
Placenta jirevia 
Buptured ectopic 
Euptured uterus 
Hemorrhage with abortion 
Inversion of uterus 

IV. Othei- Obstetric Complications; 

Embolus 
Shock, delivery 

Intestinal obstruction after C.S. 
Anesthetic death 

Acute poisoning, attempt at abortion 
Pernicious anemia of pregnancy 
Paralytic ileus, post partum 

V, Nonobstetric Complications; 

Chronic valvular heart disease 

Pneumonia 

Influenza 

Pyelitis 

Acute mania 

Status epilepticu.= 

Perinephritic abscess 

Peritonitis, cause unknown, undelivered 
AH. Unknown , 


()4 

77 

1 

1 


94 

25 

1 


21 

S 

25 

9 

.‘i 

7 

1 


2(i 

IS 

»» 

0 
2 

1 
1 


8 

L5 

.j 

2 

0 

1 
1 
I 


^ 

143 = 31.99 


12.3 = 27.52 


74 = ]().55 


0-1 


n.sa 


=r 7.19 
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Outcome to Child . — From Table XI it will be seen that, including abortions in 
order to ascertain the result of total pregnancies, only 43 per cent of the cases 
under consideration terminated in the birth of a living child. Considering only 
viable births a stillborn rate of approxiraateh' 1 out of 3 was obtained. 

Table XI. Outcome to Child 



NO. 

PER CENT 

PER CENT 

Abortion 

107 

23.1G 


Undelivered 

42 

9.09 


Stillborn 

109 

23.59 

34.28 

Alive 

199 

43.07 

05.72 

Unknown 

5 

1.08 



Cause of Death . — The discussion as to cause of death of the patients in the 
series ivill be given under the following two headings: (1) The cause as given on 
the death certificate and classified according to the international list of causes of 
death. This is done in order to contrast the results found with those of the United 
States Eegistration Area both total and rural. (2) A more complete listing of indi- 
vidual causes than is usually made in statistical analyses from maternity hospitals. 

Making use of the International Classification and contrasting our experience with 
that for the country as a whole, several interesting points become apparent, as il- 
lustrated in Table XII. Abortion without sepsis occurs about equally in the white 

Table XII. Cause of Death According to International Classification 
Including a Comparison With the United States Eegistration Area 


(Omitting 9 White and 5 Colored Women Djdng of Pneumonia) 




MARYLAND 


U.S. 


W. 

C. 

TOTAL 

u.s. 

RURAL 

Abortion with sepsis 

67 

10 

77 

2037 


Abortion without sepsis 

6 

2 

8 

640 

272 

Ectopic with sepsis 

1 

0 

1 

121 

20 

Ectopic without sepsis 

6 

s 

9 

489 

93 

Other accidents of pregnancy 

1 

0 

1 

88 

32 

Placenta previa 

20 

5 

25 

411 

141 

Other hemorrhage 

24 

7 

31 

928 

371 

Puerperal sepsis 

40 

30 

70 

2719 

901 

Puerperal tetanus 

0 

0 

0 

10 

2 

Albuminuria and eclampsia 

89 

47 

136 

2520 

1110 

Other toxemias 

5 

1 

6 

535 

131 

Phlegmasia, embolus, sudden death 

27 

4 

31 

592 

234 

Other accidents of childbirth 

25 

11 

36 

1750 

650 

Other conditions of puerperal state 

1 

1 

2 

45 

11 


312 

121 

433 

12885 

4448 



MARYLAND 


U.S. 


w. 

C. 

TOTAL 

U.S. 

RURAL 


% 

% 

% 

% 

% 

Abortion with sepsis 

21.47 


17.78 

15.81 


Abortion without sepsis 

1.92 

1.65 

1.85 

4.97 

6.12 

Ectopic with sepsis 

0.32 

0.00 



0.45 

Ectopic without sepsis 

1.92 

2.48 


3.80 

2.09 

Other accidents of pregnancy 

0.32 



0.68 


Placenta previa 

6.41 


5.77 

3.19 

3.17 

Other hemorrhage 

7.69 

5.79 

7.16 

7.20 

8.34 

Puerperal sepsis 

12.82 

24.79 

16.17 

21.10 

20.26 

Puerperal tetanus 

0.00 

0.00 



0.04 

Albuminuna and eclampsia 

28.53 

38.84 

31.41 

19.56 

24.96 

Other toxemias 

1.60 


1.39 

4.15 

2.95 

Phlegmasia, embolus, sudden death 

8.65 

3.31 

7.16 

4.59 

5.26 

Other accidents of childbirth 

8.01 

9.09 

8.31 

13.58 

14.61 

Other conditions of puerperal state 

0.32 

0.83 



0.25 
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In Other instances the physician or midwife could have been implicated 
by an error in judgment or technique. In this regard certain statistics 
found in a report on “Maternal Mortality in New York City” published 
in 1933 are of interest. Following an exhaustive survey of 2,041 
maternal deaths it was concluded that 1,343 or 65.8 per cent must be 
classed as iireventalile and that the responsiliility lay Avith the physician 
in 61.1 per cent of the latter, the patient in 36.7 per cent, and the mid- 
Avife in 2.2 per cent. To Avhat extent the experience of urban Ncaa' 
York may be comiiarable to rural Maiyland is difficult to estimate. It 
is, hoAvcA’^er, our opinion that approximately tAvo-thirds of the 447 
maternal deaths AAdiich Ave liaA'^e analj'-zed Avere strictly preventable, that 
in many instances the patient herself Avas responsible through failure 
to seek and obtain prenatal care, AAdiile frequently the eonnnunity Avas to 
blame because of the absence of local facilities for such care. No ade- 
quate solution to this problem has CA'^er been presented but it is belicA'ed 
that adequate dissemination of contraceptiA'-e material and adAdee 
throughout the rural communities might accomplish something. IIoav- 
ever, it must be admitted that in many instances contraception, in vicAV 
of present methods and the Ioav intelligence standard of those most 
needing such advice, Avould at best serve only to delay the inevitable 
pregnancy. Deaths from abortion AAothout sepsis Avere in the main due 
to bleeding. Fatal hemorrhage Avith abortion is not ordinarily fulminant 
but a protracted process enduring over a period of days. In scA'eral 
of our eases it seems evident that had medical advice been sought before 
the patient Avas almost exsanguinated the fatal outcome might haA^e been 
avoided. Since in many rural areas promiot medical attention is not 
alAvays available and hospitalization often entails many miles of trans- 
portation, deaths from ectopic gestation are rarely avoidable. Placenta 
previa and other hemorrhage accounted for approximately one-eighth 
of the total deaths in this series. In Ncav York City it Avas stated that 
76.1 per cent of such deaths AAmre preventable and that in four-fifths or 
these the physician or midAvife Avas at fault. This high degree of pre- 
ventability undoubtedly exists in urban areas but in isolated communi- 
ties Avithout adequately equipped hospitals the majority are probably 
unavoidable. The counties of Maryland compare faAmrably AAuth the 
rural United States in deaths due to pnerperal sepsis. Here the un- 
trained and slovenly midAvife is often at fault, although it must be 
admitted that many births occur in huts so primitive and filthy as to 
render clean obstetrics impossible. It is believed that unsatisfactory 
home conditions afford as urgent an indication for hospital dehvciy 
as do the major obstetric complications. HoAAmAmr, beds for the “norma 
multipara” are usually not available and in many communities can ne 
had only bj’’ the paying patient. CiuTent tendencies toAvard operatne 
obstetrics undoubtedly account for manj* sepsis deaths but 
far oftener in urban than in rural communities. Almost a tliird oi 1 1 
deaths here reported AA^ere due to albuminuria, eclampsia, and o i 
toxemias, and it is in this group that the greatest number of ^ 

deaths occur, AAuth the patient herself usually at fault. Adequate p ' 
natal care Avould probably haA^e prcA’-ented the toxemia from 
severe enough to endanger life in three cases out of four. Eveii in i 
Y'ork Citv it Avas felt that the responsibility lay AA'ith the patient m o- • 
ner cent of the toxemic deaths. Deaths from phlegmasia, 
sudden death are rarelv avoidable in view of present medical knowio i^- 



PKCKHA^I ; MATEUNAT- DEATHS 


327 


further evidence of an interesting and not understood racial dilTerence repeatedly 
found by investigators. The total incidence of sepsis for the series is well under 
that for the Eegi.stration Area. Attention is called to the finding of a higher rate of 
postabortal sepsis than of infection following delivery of a viable child. The 
toxemias of pregnancy accounted for 30.13 per cent of the white deaths and 49.G7 
per cent of the black. It is believed that the racial diiTerence is i)robably in terms 
of prenatal care whichj as has been seen, was utilized more frequently by the white 
patient. The incidence of toxemic deaths was significantly higher in this series than 
in the entire country. To recapitulate, deaths from sepsis and toxemia occurred 
more frequently in the black than in the white women of the series, whereas the re- 
verse was found for postabortal sepsis and hemorrhage. Also, in comparison with the 
United States Registration Area (rural) the counties of ^laryland showed a favorable 
biilanco in deaths from puerperal sepsis but an unfavorable one for abortion and 
toxemia. 

Analyzing the survey blanks carefulh' and listing individually the causes of death, 
it. was found that infection, toxemia, and hemorrhage, in order of frequency as listed, 
accounted for 7(5.00 per cent of the total. It has been frequently stated tlmt in tlie 
United States 40 per cent of all maternal deaths are due to infection. The figure of 
31.99 per cent adduced here compares favorably with this. Toxemia follows closely 
upon infection as a cause of death with eclampsia accounting for the greatest number 
under this category. It seems likeh' that the figure of 94 fatalities ascribed to 
eclampsia is too low, and we believe that more careful diagnosis would have re- 
sulted in some of the 2o listed as chronic nephritis being placed in the former 
category. Those cases listed under hemorrhage seem to call for no particular com- 
ment at this time. In 22 instances information obtained from survey was too in- 
complete to permit an independent diagnosis being made. 

DISCUSSION 

A statistical analysis has been presented of 447 maternal deaths oc- 
curring in the counties of Maryland, exclusive of Baltimore City, during 
the years 1930 to 1936, inclusive. Comment upon the findings has been 
made with the summary of each individual item. Further discussion 
may well be limited to two points ; A comparison of the experience here 
listed with that obtaining elsewiierc; and an attem])t to evaluate means 
of avoiding those which in the light of present medical knowledge must 
be listed as “preventable.” 

The maternal death rate for the entire state of ]\Iaryland in 1934 
(the last year in which complete comparative figures were available at 
the time of writing), was 5.2 per 1,000 live births, and for the counties 
4.2, while for the United States Registration Area, it was 5.9. Only 11 
states reported a loiver figure and in 3 otliers an identical one was found. 
The results in Marjdand become even more favorable when it is noted 
that those states reporting a lower mortality rate have a much smaller 
colored population, and as has been stated, puerperal deaths in white 
wmmen in Maryland counties over a period of eleven years was only 
4.06 per 1,000 live births. It is obvious, however, that even this figure 
is far too high and by no means represents an approach to a minimum 
of what might be termed “unavoidable deaths.” 

The information obtained from survey was in many instances too 
meager to furnish a definite statement as to whether or not the death 
might be considered avoidable, or the responsibility placed on the 
patient, physician, or midwife. In many cases it seemed that the patient 
herself Avas definitely responsible, either because of failure to obtain 
suitable medical care or through lack of cooperation Avith her doctor. 



330 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


paring her home for deliveiy. It is our belief tliat a prenatal program 
of tliis Irind, available to everyone, will materially contrilmte in lowering 
the present high maternal mortality. 

2. In rural communities, and particularly in those having a largo 
colored population, adecpiately trained nnrse-midwives constitute at 
least a temporary solution to the problem of proper care during labor 
and the early puerperium. In tivo of tlie counties of Maryland sueli 
nurses have been supplied by the Health Department, Tlieir duties 
are various. In the first place they may give instruction to the local 
midwives, improving their methods and technique and attending de- 
liveries in an effort to better standards. In physicians’ ca,ses they arc 
with the patient (who would otlierwise be unattended) during labor; 
they detect and report any abnormality, call the physician at the appro- 
priate time and render him skilled aid during delivery itself. If de- 
livery occurs before the physician’s aridval, the nurses are competent 
to attend in the emergency. Tliey are also of value in aiding the 3 iuer- 
peral woman and in instructing her in the care of her newborn infant. 
Such a program not onty contributes to tlie care of the indigent 
parturient but also is of benefit to the phjmician since much less of his 
time is required for the maternity ca.se. The nurse-midwife becomes 
even more important when it is realized that in some rural sections 
physicians are not available or if so, decline to take obstetric cases. The 
midwife becomes the only solution to the maternity problem, and the 
role of trained nurse-midwife still more important. 

3. Adequate ho,spital beds should be provided for the indigent ob- 
stetric patient wlio presents any abnormality or wliose home is such that 
decent technique liecomes impossible. Certain counties Imve no hos- 
pitals, otliers do not care for nonpaying patients, and distances are often 
such that transportation to the pulilie wards of a city hospital is inad- 
visable. Purthermorc, it would seem that local funds are a.s properly 
applicable to defray hospital expenses of eclampsia or placenta previa 
as of typhoid fever or pneumonia. 

4. "Kefresher” lectures and round table discussions of the modern 
approach to clinical ob,stetric problems would seem as important to the 
rural practitioner as to the one residing in a university city. Such chs- 
cu.ssions should he held at meetings of the county gronp.s under the 
auspices of the .state medical society. 


Winter, E. W.: What Is the Mechanism of Breast Secretion? Wioj). Kim- 

Wclin.sehr. 49: C54, 1930. 

In experimental animats (rabbit, rat, and guinea pig) the breast, 
due to a complex network of various substances. It is Jinked up v.'itl) tlie j, 
and corpus luteiim liorinones ■\vliicli give ri.se to u lactation liornionc pi*ol)am;s 
Ihe anterior pituitary gland which in turn stimulates the breast glands am ^ 
tion follows. In tlie Imman being, the meclianism appears to be as 
cause of the onset of Ijreast secretory function is due to a eiiangc in ^ y, 
tration between ovarian and anterior pituitary hormones with tlic pro > ‘ 
mediation of the vegetative nervous system .so tliat flie anterior Ph”' 
weighs tlie ovarian secretion. In certain case.s of tumors of tlie pi ui 
definite anatomic changes nssoeiuted with definite cell groujis, hreas m.( 
function has been ohserved. These observations .seem to jdace tlie u i>"'* 
on a definite type of cell. ^ j,.;. 
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It must be said, however, that other accidents of childMrtli are largely 
IDreventable and mnst ascribed to errors of technique or .iiidgment on 
the part of physician or midwife. Slajor operative procedures are too 
frequently attempted without proper indication, in an unfavorable en- 
vironment, and on patients unable to withstand surgical trauma. Gen- 
erally spealdng the best results will coincide with the fewest operative 
deliveries. 

In view of what has been said it is believed that the following recom- 
mendations offer a practical method for the reduction of rural maternal 
mortalil.y. 

1. The advantages of prenatal care should Ije made known to every 
pregnant woman and adequate care should be immediately available to 
lier. Despite an earnest attempt on the ])art of the medical profession 
and considerable recent publicity by the lay in’ess the average rural 
woman does not seek examination and advice in the antenatal period 
unless s;\anptoms develop which are sufficiently disquieting to persuade 
her to do so. The relatively rare so-called "full pay” patient is an 
exception to this and in most rural areas of our experience seems to be 
seeking and obtaining relatively adequate prenatal supervision. Tlie 
majority of white women of a lower financial scale call the physician 
only after labor supervenes. The remainder of this group and most of 
the colored vmmen plan to Ido delivered by midwives who themselves are 
unable to offer intelligent admee. A slowly but steadily increasing- 
percentage of pregnant women in the counties of klaryland have been 
obtaining prenatal care in recent years as the result of efforts on the 
part of three separate groups listed here in the order of importance. 

A. The countj^ health nurse has obtained information concerning 
prospective mothers of the type Avho need care most and has persuaded 
them of the benefits to be expected from it. 

B. Midwives, closely supervised by local health dei^artment units, 
have persuaded their future patients to seek such care and in some 
instances have refused to deliver women who have not been examined 
and pronounced normal by a competent agency. 

C. Patients themselves, whose childbearing has been rendered safer 
and more comfortable b}’- antenatal instruction, have "sold” their ideas 
to their friends. 

To what extent is prenatal care available to women in isolated and 
rural districts? The answer to this important question in so far as 
Maryland is concerned has recently become "Almost completely.” As 
has been said, the paying patient may obtain it from her local physician. 
The indigent woman may be cared for in prenatal clinics being held 
regularly under the sponsorship of the Bureau of Child Hygiene, the 
State Health Department in one or more communities of almost every 
county in the state. These clinics are held with the approval of the 
local medical societies, from whose membership the clinic ph.ysician is 
often selected. JMany- patients are sent to the clinic by their physician, 
who receives routine reports of the examination. An added function 
of these clinics is the arranging for hospitalization of the abnormal 
patient. The major problem at present is that of transportation. In 
cases to be delivered l3y a midwife, and upon request by a physician 
where his patients are concerned, the routine clinic examinations are 
supplemented by home visits on the part of public health nurses who 
give advice, seek abnormal symptoms, and assist the patient in pre- 
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THE PATHOLOGY OF THE OVARIAN HORMONE 
With Special Reperekce to Its Role in Tumor Development 
Howard G. Taylor, Jr., A.B., M.D., New York, N. Y. 

pjOR many years various lesions in the female reproductive tract have been at- 
J- trihuted bj' some gynecologists and pathologists to disturbances in the ovarian 
function. The relationship, however, remained largely tlieoretical until recently when 
two new developments made possible more definite methods of investigating it. One 
was the attainment of potent preparations of the estrogenic substances, which are 
now available for- attempts at tlie artificial production of pathologic processes in 
animals. The other was the elaboration of methods of extraction and measurement 
of the ovarian hormone which can be applied to the study of its effects on human 
tissues and body fluids. 

The pathologic effects produced in animals by the administration of estrogenic 
substances include particularly the proliferation of the glandular tissues of the sec- 
ondary organs of reproduction, a metaplasia of columnar to squamous epithelium, 
hypertrophy of the fibromuscular walls of certain liollow vdscera, changes in certain 
of the glands of internal secretion, and probably tlie development of some tumors. 
The human lesions which may' be analogous to these are certain hy-perplastic and, 
neoplastic conditions of the female and male genital tracts and perhaps changes m 
certain of the endocrine glands. Tlie study of tliis field is recent and is .still intense, 
but the knowledge already at hand appears to justify the recognition of a special 
pathology of the estrogenic or ovarian hormone. 

Particularly' as the cause for various tumors of the reproductive tract has the 
ovarian hormone been repeatedly brought before the medical public. As a result it is 
widely believed that such conditions as endometrial hy'perplasia, fibroids of the uterus, 
and even carcinoma of the breast are “due’’ to the ovarian hormone. The occa- 
sional reader in the subject is too little aware of the varying relationships which ic 
under this word “due” and of the great gaps and contradictions in the evidence as 
well as tendencies of investigators to allow facts which merit little more t lan 
hypotheses to lead them to more or less definite conclu.sions. 

To be able to evaluate current theories, it is necessary to understand a bit e 
about the methods of investigation, upon which the evidence to support 
been based. Two general types of approach hav'c been employ'cd (Tabic !)• 
first of these, the older, starts with a given condition, usually' a human ncop asm 
for which an endocrine basis is conceivable. Then evidence is sought to denionstr.i e 
a hyperactivity of the ovary. Such evidence may take the form of a histologic 
vestigation of the ovary itself, of a clinical study' of the history and phy.sical ^ 
of the patient, or a biologic investigation to determine the concentration o 
estrogenic hormone in certain tissues or body- fluids. This method is always me-vic 
and the data collected capable of different interpretations. Yet this approach Js 
fundamental importance for one is dealing with the actual lesion whose cau.-c 

The second and newer method has been to begin with a known excess of A‘’*rogonir 
substance and to attempt by its injection, usually into laboratory animals, 1’'’°' ''' j 
lesions similar to those of the human being. The method is simple, aeciiraK’. • 
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If evidence by one of these means is found that the estrogenic hormone is in some 
sense a factor in the production of a given lesion, care must be taken in correctly 
assessing its importance. In this respect it is useful to note several degrees of re- 
lationship. 

1. The hormone may play simply a “protective” role maintaining the fi.^sue 
in a state in which some other agent may be effective. This is tlie simplest 
explanation of why fibroids do not develop after bilateral oophorectomy. 

2. The hormone may be effective only in starting the process, in causing a 
simple hyperplasia, while other agents are necessary to transform this to a 
tumor. A possible example of this is the development of carcinoma on the 
basis of endometrial hyperplasia. 

. 0 . The hormone ma}^ have certain indirect effects which by producing other 
types of stimulation lead to tumor formation. The stasis of secretions 
often noted in mammarj' ducts in which early carcinoma is present may be 
the result of a hormone and the cause of a chemical irritation. 

4. Finally the hormone may be trulj’ causative, but in two senses. It may 
represent .simply a phj'siologic stimulus, which when effective excessively pro- 
duces abnormal morphologic results, or it may be specifically tumor pro- 
ducing. The distinction maj' not be tenable, but there is probably a dif- 
ference between the action of “folliculin” which when injected in the skin 
of the mouse’s back produces only mammary tumors and that of certain 
of the tar derivatives which produce malignant growths in many types of 
tissue but particularly at the point of injection. 

The application of this knowledge of the pathologic effects of estrogenic stimula- 
tion to the explanation of human lesions is a tempting field of activity. In this field 
theory is probably running years ahead of definite proof. In the following pages an 
attempt will be made to evaluate the evidence which has been brouglit forward for 
an estrogenic factor in the production of various lesions. 


I. THE FEMALE PELVIC ORGANS 


1. Endometriuvi . — For the cystic hyperplasia of tlie endometrium there exists of 
course the most complete proof of an estrogenic factor of origin. Here, as elsewhere, 
tlio ovarian function was believed to be responsible before the hormone as such had 
been isolated. It is useful, however, to consider experimental work first. 

In the endometrium of laboratory animals various changes have been reported 
following the injection of estrogenic substances. A considerable series of e.xperi- 
menters claim to liave produced the typical pattern of the endometrial liyj)erplasia 
found in women near the menopause (Zondek Burcli, Williams and Cunning- 

ham;c« Lacassagne Zuekerman;-8i Tietze--"''’). Most workers liavc employed 
fairly large quantities of estrone, but in certain animals tlie amount required may 
be small. (Simpson and Burch.'-^i) 

After long continued injection of these substances other etfects are produced 
which may be analogous to certain human lesions. Metaplasia of the cylindrical 
into squamous epithelium has been noted by Sclye and his co-workers'-i^o in the uterine 


horn of the rat and by Lacassagne’ ir. i.'>4 in the mouse and rabbit. 

Endometrial cjircinoma has not been produced by the simple use of an estrogen. 
Borst-“ by combining hormone injection in rabbits with tar painting of the cars 
obtained a squamous metajilasia of the uterine glands, in places said to resemble 
cancer. Pierson'-'os luis reported the development in 2 of 25 rabbits injected with 
corpus luteum and folliculin of an infiltrating cystadenoma having all the charac- 
teristics of cancer e.xccpt metastasis. 

Infltimmation frequently complicates the jiicture of estrogen efiects on the endo- 
metrium. for in rats tmd mice the vaginal epithelium luolifonitcs so rapidly that 
the uterus becomes obstructeil. drainage ceases, tind a iivometr.-i follows. Long- 
.•ontinued experiments witli largi* quantities of hormone are frequently a failure i 
these anirnal.«. owing to their premature death front infection^. 


in 
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easily controlled. To make the evidence valid for an explanation of the human 
lesion, however, one must make two assumptions: first, that the concentrations of 
hormone used in laboratory animals are comparable to conditions present in the 
human subject; second, that the lesion produced is morphologically identical with 
the human lesion which was the object of study. Both assumptions have been at 
times too enthusiastically and too hastily made. 

Table I 

OuTLiXE OF Methods of Investigatiox of the Eelatioxs of the Ovapjax Hok- 

MOXE TO AbXORMAL TISSUE GROWTH 

I. With the lesion present and an abnormalit}' in hormone to be sought. 

A. Human being: 

1. Historical evidence of disturbances in the function of the ovary, as shown 
in the age of puberty and of the menopause, tj’pes of menstrual periods, 
and fertility. 

2. Physical evidence of endocrine dysfunction, as manifested in the other 
glands of internal secretion, in the degree of development of the sexual 
organs and, in particular, in the presence of follicle cysts of the ovary and 
changes in the endometrium. 

3. The study of the distribution of multiple tumors, which if they occur in the 
reproductive tract suggest a common and perhaps ovarian cause. 

4. The assay of the estrogenic hormone content of the blood and urine of the 
patient and of the neoplastic tissue. 

5. The search for an hereditary factor which if present indicates an internal, 
constitutional cause. 

6. Observation of the effect of therapy, either the increase of ovarian stimula- 
tion b}" the injection of estrogenic substance or its decrease by castration. 

B. Animal : 

The study of the reproductive physiology of special strains of animals susceptible 
to spontaneous tumors is analogous to the methods outlined for the human tumors. 
Particularly in mice developing mammary cancer, types of estrus cycle, weights and 
other characteristics of the endocrine glands, the rate of excretion of estrogenic 
hormone, the hereditary factor and the effects of castration point the way to the 
studies that are necessary in man. 

II. With excessive quantities of hormone available and lesions to be produced. 

A. Animal. — In this field with the use of different laboratory animals, with the 
variation in the amount of estrogenic hormone, and with its association with other 
factors, the possible combinations of simple experiments become so enormous as to 
promise research projects for at least a generation of workers. The tjqie of ex- 
periments which have beeen considered already may be outlined as follows: 

1. The injection for a variable period of one of the several estrogenic sub- 
stances. 

2. The injection of one of these substances after removal of the sex gland or 
other organs of internal secretion. 

3. The combination of an estrogenic substance with some other hormone, such 
as progesterone, testosterone, or anterior pituitary. 

4. The combination of estrogenic hormone with some irritant, such as trauma, 
tar, or one of the carcinogenic tar derivatives. 

5. The application of any of these principles to animals susceptible and to 
others resistant to tumor growth. 

G. The study of the effect of estrogenic hormone on the rate of growth of spon- 
taneous and transplantable tumors. 

B. Human Being. — An attempt to produce fully developed tumors in man by in- 
jecting estrogenic hormone is, of course, impractical. Minor effects on the breast 
and the endometrium, perhaps pathologic, have been reported. 
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be a complicated one. Suggestions of an endocrine factor are found in reports of a 
late menopause in many of the.se cases (Crossen and Hobb.sC'-J) and perhaps in the 
observed association of follicle cysts of the ovary (Taylor). A somewhat promising 
luTDothesis has been offered in the view that endometrial cancer is at times a deriva'^ 
tive of endometrial liyperphasia and hence indirectly tlie result of estrogenic activity. 
The follow-up studies of cases of endometrial hyperplasia have, however, yielded 
few established examples of later carcinoma development (Hintze,i2i Mackp’s 
Taylor 2 'f 2 ). Nevertheless the difficulty which occasionally arises in distinguishing 
histologically between hyperplasia and carcinoma is well known and isolated ex- 
amples of carcinoma arising in areas of hyperplastic endometrium have been several 
times reported (Schroder , 221 Meyer, isi Fluhmann and Stephensonss). Two studies 
(Taylor;242 Novak and Yuiis-*) of the uninvolved endometria in a series of cases of 
carcinoma of the corpus uteri have indicated that these glands adjacent to malig- 
nant areas are frequently hyperplastic. 

2. Myometrium . — IMyometrial tumors are rare in aiumalx, and little experimental 
work has been undertaken with them. Lacassagne alone has produced what he 
claims to be myomatous changes in the rabbit and mouse uterus after continuous 
injection of folliculin. These changes did not, however, take the form of the cir- 
cumscribed fibromyomas of the human uterus. 

The relation of myometrial tumors to the ovary can best be demonstrated from 
human material. Frequent emphasis, beginning at least fifty years ago in an article 
by Hegar,ii 2 has been given the apparent dependence of the tibromyoma upon the 
ovary. Its growth is with few e.xceptions limited to the years of active ovarian 
function and atrophy usually occurs after the normal or artificial menopause. Tliis 
demonstration that the ovarian hormone is nece.ssary for the fibroid’s existence 
is, however, no proof that it is directly causative. 

Various clinical evidence has been compiled to show defects in the reproductive 
constitution of mj’oma patients. These include an alleged higli incidence of sterility 
and dysmenorrhea and the association with other tumors (Freund,8o Albrecht-'). 

Pathologic changes in the ovaries of patients with fibroids liave, however, been 
the chief evidence upon which (he tiieory of an ovarian cause has been based. This 
work is often dated from a paper of Seit7.223 in 1011, but Popowsos writing in 
1890 cites seven authors who had already considered the subject. The changes in 
the ovary reported have been extremely varied, consisting in enlargement of the 
whole organ, increase in the stroma and vessels, hyaline changes in vessel walls, 
lipoid deposits, and particularly “cystic degeneration’’ (Popow,2'’s Bulius,2" 
Ma3-er,i7r Morettij^s" Albrecht-*). 

The chief protagonist of the ovarian theory in recent years has been IVithcr- 
spoon.2C3 He believes that “hyperestrinism,” when acting over a sliort time, results 
in hvperplasia of the endometrium, when over a long time, in fibroids. He based his 
case on the frequent association in the same patient of cystic ovaries, myoma and 
endometrial hyperplasia. Tlie evidence of IVithcrspoon can be attacked on two 
points, the strictnc.'s of liis interpretation of the term h;vTierplasia, and the general 
frequency of follicle cysts. Hiiggstromros for example in an extremely detailed 
studv of 54 cases of fibroids found lnq)ertrophy of the endometrium in only 4, and 
in his opinion cy.etic changes were present in the ovaries in no unusual frequency. 

The finding of estrogenic hormone in con.siderable quantities in fibroids is of groat 
interest (Courricr.^-'' Lewis and Geschickter"'>4). The significance of the observation 
certainly depends upon whether this higli concentration is specific for tumor tissue or 
mav be", as Franlff-"' and his co-workers have .suggested, not greater than that of 
certain normal tissues in women. 

A strong stand against an ovarian dy.sfunction as a cause of fibroids is taken 
bv lilever.i*’'’ He points out that patients with filjroids usually menstruate normally 
unless the position of the growth causes the bleeding, that they may become preg- 
nant and that no corpus lutcum deficiency is demonstrable, because the endometrium 
often shows a pregravid mucosal pattern. Some dependence on the ovary is prob- 
able, but this may l>e effective through the vascular sujtply. Fibroids with extensive 
vascular adhesions to abdominal organs may continue to grow after the menoj)ausc 
in the jiresence of atrophic uterus and ovaries (IlichtF'-). 
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Hyperplasia of the human endometrium was first referred to as ovarian dysfunc- 
tion by Brennecke2-» in 18S2, and since tlie work of Schrodei-ssi in 1915 an ovarian 
origin has been generally accepted. This condition remains today the most perfect 
example of a proved morphologic change resulting from an ovarian dysfunction 
in the human body, altliough some of the details of its mechanism are still disputed. 

Schroder believed that a persistent unruptured follicle exerting its influence over 
an abnormally long period of time produced the hj'perplastic changes. He was able 
to show in a number of cases the presence of hj-perplasia of the endometrium, the 
existence of a large unruptured follicle in the ovary and an absence of any recent 
corpus luteum. Meyerisa believed the condition due to a series of rapidly developing 
follicles, coming too close together for orderly ovulation and corpus luteum formation. 

The condition of the ovaries a.ssoeiated with a hyperplasia of the endometrium 
has been studied by a long series of investigators (Babes,8 Hovak and Martzloff,i03 
Beckman , 12 Shaw, 22 r 6rave.s,ioo Fluhmannsa). Their work has tended to confirm 
the presence of one or more unniptured follicles and with a few exceptions the 
absence of fresh corpora lutea. The morpholog;y of the endometrium too supports 
the view that the disea.se is due to an excessive or prolonged stimulation by an 
estrogenic hormone in the absence of any corpus luteum activity. 

The attempts to demonstrate exces.sive estrogenic substance in the body fluids 
of patients with endometrial hyperplasia have not met with invariable success. 
Franks^ and his co-workers noted an increa.se of female sex hormone in the blood 
and urine of patients with abnormal bleeding at puberty and before the menopau.se. 
Zondeks'.'s has shown the hormone to be present in e.xcessive amounts in the fluid 
content of the follicular cysts and in the urine during the amenorrheic phases of 
polyhormonal amenorrhea associated rvith cystic hyperplasia. Siebkeszs found 
estrone in the blood especially during phases of nonbleeding. 

The best examples of the dependence of hyperplasia of the endometrium upon 
estrogenic substance are found in the cases of granulosa cell tumor, new gi-owths 
which are known to form estrogens (Schuschiana222) and which are always associ- 
ated with endometrial changes. The production of hyperplasia in castrate women 
by the injection of estrogenic substances has also been accomplished (Werner and 

Collier25T). 

That the ovarian changes may not be the primary lesion but the disea.se actually 
dependent upon some disturbance of the anterior pituitajy has been suggested by 
some workers (Hofbauer ;i24 Burch, Williams, Wolfe and Cunningham^i). 

Some uncertainty has entered with the recognition of the occurrence of hyper- 
pla.sia of the endometrium in women many years after the menopause. Reports of 
isolated cases of this type have been in the literature for some years (Seitz, 22.'5 
Meyer’ 80 )^ and recent articles have suggested that this may be of not infrequent oc- 
currence. Brcipohl,23 who studied the endometria of 3.30 women in the menopause, 
noted hj’perplasia in 15 or 11.53 per cent. In a recent .study of patients with post- 
menopamsal bleeding (Taylor and MillenS'*'’) there were found among 35 women, 
having no tumor or inflammatoiy lesion in the pelvis, 4 cases of bleeding from a 
hj'perplastic endometrium developing four to thirteen years after the menopause. 
The e.xplanation of this late hyperplasia is not clear. It may result from local 
causes unrelated to the ovarian function. Late follicular development maj' occur 
and perhaps be the source of estrogenic hormone. A small granulosa-cell tumor, 
undetected by the surgeon, is an occasional cause of late hyperplasia of the endo- 
metrium. An extraovarian source of an estrogenic substance is a final possibility. 

Lslands of squamous epithelium are well known to occur in the endometrium 
(Fluhraann82) and perhaps are the counterpart of the squamous metaplasia develop- 
ing in laboratory animals after treatment with estrogens. Their special tendency 
to be associated with endometrial hjq)erplasia (Hintzei 20 ) is a little support for 
the view that these islands of squamous epithelium in the human uterus aj-e estrogenic 
effects. That the squamous metaplasia found in some ca.«es of endometrial carcinoma, 
the so-called adenoacanthoma, has a similar factor in its origin is at least a po.^si- 
bility. 

Carcinoma of the endometrium has its peak of incidence some years after the 
menopause and any relation which may exist to the ovarian hormone must apparently 
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To associate cancer of the liuman cervix even remotely vith the ovarian hormone 
will require more proof than is at present available. The disease occurs in a tissue 
which one is accustomed to associate le.ss intimately with endocrine reactions than 
is the case with the endometrium or the breast epithelium. The coincidence of tumors 
of the endometrium and myometrium has been frequently reported, but cancer of 
the cervix appears to stand as a separate lesion. 

Nevertheless an elfort has been made to introduce the ovarian hormone into the 
background of human cervical cancer. Hofbaueri^s in particular has suggested that 
the well-known predilection of cervical cancer for inultiparas is not due to the inflam- 
mations resulting from traumatic lesions occurring at delivery, but to the excessive 
hormone stimuli which the cervical epithelium is subjected to during pregnancy. 
As direct evidence of this latter effect, he has observed in biopsies of the cervix 
during pregnancy an unusual activity of the squamous epithelium. These views 
gain in weight when coupled with tlie growing evidence offered in the work of 
Schiller,2i6 Hinselmann,iis and others that areas regarded as precancerous are not as 
a rule in regions of maximum inflammation and may be in the midst of apparently 
normal epithelium. 

Frequent observations of increased gonadotropic hormone in the urine of patients 
with cancer of the cervix are perhaps to be explained by the fact that most of these 
patients are in the menopause. The occasional reports of increa-sed estrogenic hor- 
mone (Imbert, Mosinger and Bontoux,i 28 Schonzis) seem difficult to reconcile with 
other knowledge of the disease. Other obser%'ers have in fact failed to note 
(Kosakae Ohga and Okamotoi42) significant changes in the estrogenic excretion of 
cases of uterine cancer. 


n. THE MAMJLVRY GLAND 


It is in the mammary gland, howc\'er, that the most interest is centered at present 
and in the study of whicli most recent progress has been made. This can be traced 
directly to the fact that strains of mice are available for experimentation in which 
there is a high incidence of spontaneous, hereditary mammary cancer. The striking 
relationship between the ovarian function and the development of these laboratory 
carcinomas has led to a somewhat frantic effort to force human breast tumors into 
an identical category. 


a. Chronic Mastitis. — The term chronic mastitis is a very loose one, having a dif- 
ferent meaning to the clinician, to the pathologist, and to the e.vperimental in- 
vestigator with animals. To tlie clinician it includes practically all the diffuse 
benign breast condition.s, manifested by pain, nodules, and discharge. To the 
pathologist it is a variety of conditions with four special feature.?, namely epithelial 
hyperplasia, fibrosis, cyst formation, and small collections of lymphocytes and other 
cells sugge-stive of a chronic inflammation. IMany ivorkers ^rith the lower anuria s 
apparently feel that all they need to do in order to reproduce chronic mastitis is to 
show some epithelial hyperplasia and possibly the cystic dilatation of a few ducts. 

The production of lesions in animals, similar to the .siiontancous chronic mastitis 
in the human being has been reported by numerous workers after the injection <) 
one or several hormones (Goormaghtigh and Amcr]inck,i03 ■\Vicser, 2 M Craraarossa-'*). 
In a recent series of experiments undertaken on rats Herold and Effkemann^i' lane 
concluded tliat lesions similar to human chronic mastitis arise from excessive amounts 
of follicle hormone in the absence of corpus luteum. Others have been more hc.'-ifant 
in the use of the term chronic mastitis but have reported, following the protracted at - 
ministration of an estrogen, atypical cellular growth preceding the development o 
cancer in mice (Lacassagnc,mc Burrow.s,^'* Bonser,i8 Gardner and other.?'**). MacUon- 
ald,i "2 however, working with rabbits noted a definite limit to the proliferation 
fluctal epithelium which could be produced by theelin and corpus luteum extract 'C- 
Tond which a refractory condition was set up. lie concluded that these substam.cs 
Aid not produce specific jiathologic le.sions such as cystic diseases or adenosis.^ 
Turning to a review of the studies of human material, one finds that an or.irinn 
•disturbance has frequently been offered .as an etiologic factor. Sugge.stions ’ 

this direction are nearlv a century old and .‘■everal good contributions, notamj 
of Mosr.kowiczi‘‘r in l!i2T. definitely preceded the isolation of the sex hornion . • 
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3. Endometriosis and Adenojnyosis. — The controversy over tlie source and route of 
transportation of abnormally placed endometrial tissue has overshadowed the con- 
sideration of why the ectopic endometrium should grow. The relation of the estro- 
genic hormone to these lesions is, however, of some theoretical importance. 

a. Endometriosis of the ovary and peritoneum (Adenomyosis externa): Experi- 
mental work on endometriosis has centered chiefly on certain disputed points of the 
Sampson theor}'. It has been shomi beyond question that fresh bits of rabbit endo- 
metrium implanted upon the peritoneum will grow (Jacobsoniso). Experiments in- 
dicate also that the growth of implants is less extensive in the absence of the 
ovaries (Brakemann,22 Katz and Szenesiss) and that atrophy of the implants can 
be prevented by injection of estrogen (Gleaveioi). 

A theory postulating an ovarian factor in the origin of human endometriosis, 
based largelj' on clinical data, has also been developed. In its general implication 
this has been supported by numerous writers (Lauche,i '!2 Adler,2 Meyeriso). That 
the disease develops during the years of active ovarian function is an important 
fact. That atrophy occurs after the artificial menopause has been demonstrated, 
especially by Graves.ioa The association with other uterine new growths, par- 
ticularly adenomyoma and hj-perplasia of the endometrium, suggests a common origin 
for all (Smith, 233 Allen, ^ Jetfeoate and Potterisi). Abnormalities of the ovaries, 
such as follicle cysts (Witherspoon2C3) and an absence of corpora lutea (Jeffcoate 
and Pottei-iai) have been stressed as factors in the cause of endometriosis, as for so 
many other neoplastic lesions in the reproductive tract. The association of endo- 
metriosis with granulosa cell tumors has been reported (Kingisr). 

If, as has been maintained, carcinoma, particularly of the ovary, is sometimes 
a derivative of endometriosis (Sampson,2J5 Reinhardt, 2ii Hdppneriss)^ then for this 
malignant tumor an indirect relationship with tlie ovarian hormone is a i)ossibility. 

b. Adenomyosis of the uterine wall: The infiltration of the uterine musculature 
by endometrial tissue is another of the lesions limited to the later years of ovarian 
activity. An earlier inflammatory theory of origin lias gradually been replaced 
by a vaguer conception of a decreased resistance of the myometrium against the 
invasion of mucosal tissue (Erankiso) and a pathologically increased regenerative 
capacity developed by the mucosa as a result of the repeated demands made upon 
it through menstruation (]Me 3 ’er and Kitapsi). Several uTiters have in general 
terms invoked the ovarian Ivormone as a factor (Me 3 ’'er,i 80 Albrecht,^ Adlers). Path- 
ologic changes in the ovaries (Adler, 2 Jeffcoate and Potterisi)^ association with a 
granulosa cell tumor (TietzeS'io), and the coincidence of hj-porplasia of the endo- 
metrium (Novak and Martzloff,!®® Jeffcoate and Potterisi) have been noted as a 
part of the pathologic background of adenomj’osis of the uterus. 

4. Cervix: There appeared in 1933 a startling report by Overholser and Alleniss 
who claimed to have produced a lesion re-sembling earlj' cancer of the cervix in 
monkeys. This had been accomplished bj"- trauma to the cervix associated with the in- 
jection of estrogenic substances. The importance of these studies depended to a 
large extent upon the histologic interpretation of the cervical lesions, for none of the 
supposed earlj' cancers had infiltrated or metastasized. The work of Overholser and 
Allen has now been repeated in several species of animals (van Wagenen,232 Zueker- 
man,28i Herold and Effkemann,ii<' Loeb and his co-workers, Engle and Smith,"® 
Hisaw and Lendrumi 22 ). The development of metaplasia has been confirmed, but the 
close relation to cancer is now denied by most workers. Overholser and Allen®®® 
themselves in a subsequent paper classed the process simply as a hyperplasia. 

Actual cancer of the cervix has been reported in three mice treated simultaneously 
with theelin and 1:2:;5:G dibenzanthracene (Perry and Ginzton2®4), hut here the 
relative importance of the two factors is difficult to determine. 

Squamous metaplasia is not an uncommon finding in the human cervix, although 
usually ascribed to the irritants of chronic inflammation (Pluhmannss). That the 
ovarian hormone contributes to the change appears not improbable after a con- 
sideration of the experimentally produced lesion just described. A case of extreme 
epidermidalization of the ceiwical glands associated ndth a granulosa cell tumor re- 
cently came under mj' observation. 
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breast tissue to concentrate estrogen ivitliin itself (Lewis and GescliickteriGi), 
Doubt has been cast on this work by the observation of Franlcss and his co-workers 
that similar large amounts of estrogen may be found in the normal uterus and even 
in the psoas muscle. 

Decent carefully controlled studies of Mohsi84 indicate very low amounts of 
estrogenic substance in the rat adenofibroma and even when large amounts are ad- 
ministered, the concentration does not arise above that in the striated muscle. 

c. Mammary Carcinoma . — The series of experiments which have demonstrated the 
relation of carcinoma of the mammary gland in mice to ovarian function began 
with the work of Lathrop and Loebico in 1913. These workers showed that in a 
cancer-susceptible strain the tumor incidence could be lowered and the average 
age of appearance raised by the prevention of breeding and by castration. This work 
was amplified by Loebici in 1916 and corroborated by Cories in 1927. 

A new principle was introduced in 1928 by Murrayioo when he produced mam- 
mary cancer in male mice. Male mice, even in susceptible strains, are ordinarily 
entirely free from mammary cancer. Murray produced such tumors by transplanting 
into male mice ovarian tissue. This principle was extended by Lacassagne when 
he also produced mammary cancer in male mice of susceptible strains by injecting 
estrogenic substances. 

The experiment by Avhich mammary cancer has been produced in males of a sus- 
ceptible strain has now been repeated many times (Burrows,3c Cramer and Horning, so 
Gardner,oii 02 and his co-workers, Bonser,r8 Suntzelf and others,28<! Kortewegi4i). 
In the most recent reports of Gardner and his associateso® it is noted that mammary 
carcinoma may develop in male mice following the injection of a variety of estrogenic 
substances, theebn, equiline benzoate, ketoestrin benzoate, and hydroxi'estrin. 

Although the estrogenic substances are clearly an important factor in the pro- 
duction of mammary cancer in mice, an hereditary predisposition remains, as is shown 
by the greater incidence and earlier appearance of estrogen-induced mammary 
cancer in male mice of strains in wliich the females are spontaneously susceptible 
(Lacassagne,! •* 8 , iso Bonser,ir and Suntzelf and others^so, 237). in a, recently reported 
series of injections by Lacassagne,!®® of combined hormones into a series of mice re- 
fractory to mammary carcinoma, a variety of tumors appeared, but not of the mam- 
mary glands. Cancer may nevertheless occasionally appear in relatively resistant 
strains after prolonged estrin injections (Gardner, Smith, Strong and Aliens®). 

The basis for this predisposition of certain strains of mice to the development of 
mammarj' carcinoma is perhaps to be found in some constitutional peculiarity of the 
reproductive system. Eelatively little attention has, however, been given tlic com- 
parative study of the endocrine organs of tliese different strains. Wliat efforts 
have been made have been directed chiefly toward the lengths of the estrus cycles, 
but although differences have been claimed (Lacassagne! ®!), these have not been 
generally recognized (Bonser,!! Burns, Moskop, Suntzeff and Loeb® 2 ). 

Lacassagne!®" has in addition noted differences in the pituitaries and Cramer 
and Horning®® a peculiar "brown"’ degeneration of the adrenals in mice of liigh 
tumor strains. Barry and Kennaway have reported some differences in the response 
of the thyroid gland of different strains to estrone. That variations in function 
of the individual animals may within a given strain affect the incidence of mammary 
cancer is clear from the long-recognized fact that cancer is more frequent in breed- 
ing than in virgin females (Lathrop and Loeb,!®® Bagg!®). "Wliotlior this increased 
incidence is due to the irritating effects of the products of secretion or to the con- 
tinuous hormone stimulation of the pregnancies is not clear. Murray has recently 
reduced the incidence of mammary cancer in female mice by joining them in 
parabiosis with a male. The cfl'ect of this experiment was to alter the estrus cycle 
and produce certain changes in the ovaries presumably by the introduction of the 
male hormone. 

The finding of hormones in the ti.ssucs or the .secretion of various types of dis- 
e.nsed breast is at present of debatable .significance. Substances resembling both 
the anterior pituitary and an estrogenic hormone have been isolated from mouse 
mammarv carcinoma. (Dobrovolskaia-Zavadsknia and Zf-phiroff.®®) Lewis and 
Geschick'tcrics found little or no estrogenic substance in human mammary cancer. 
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Jiately numerous writers, resting their case rather heavily on an analogy with the 
animal experiments, have proclaimed the ovarian origin of human chronic mastitis 
(Lewis and Geschickter,iG6 Cheatle^T). 

To complicate the problem there appear to be at least two rather strongly con- 
trasted clinical forms of so-called chronic .mastitis. First, there is the type with 
discharge, usually of a milky or oilj' character, from the nipples. This is regularly 
associated with a stasis of secretions in the terminal portions of the ducts, giving a 
nodular consistency to the central area of the breast. On physiologic grounds this 
tj'pe might be ascribed to an excessive stimulation by one of the anterior pituitary 
hormones. In the second type tliere is instead of secretion marked pain and en- 
gorgement before the menstrual periods. With this form there may be a general 
hj-pertrophy or a nodularity usually restricted to the outer quadrants. 

Based upon a clinical study of the ovarian function of a series of patients with 
chronic mastitis (Taylor243) certain points may be made. A functioning ovary is 
apparently essential for the persistence of the simple painful tj'pe of mastitis, be- 
cause the disease rapidlj* improves with the menopause. This relationship is less 
striking when discharge from the nipple is a prominent feature, for the secretion 
may continue for several years after the cessation of the ovarian function. Fre- 
quent disturbances in menstruation, espcciallj' decreased flow and a prolonged in- 
terval, are present in patients with each form, but particularly with the secretory 
tj’pe. Cj’stic ovaries are often found, but changes in the endometrium rarely. 
Bio-assaj's of the blood and urine of these patients for the estrogenic hormone 
reveals no consistent increase or decrease in the ovarian activity, 

A somewhat incomprehensible aspect of this subject has been the persistent 
reports of favorable results obtained by treatment of chronic mastitis with various 
hormones (Cutler,G4 Whitehouse,250 Dahl-Iversen,G5 Eogers and NathansoUjSis Gernez 
and Gernez, 08 Cotte,G4 Lewis and Geschickterics), Many observers blame the symp- 
toms on the coi-pus luteum and insist on ovarian preparations free of progestin. 
Berard,43 however, deliberatelj' gave corpus luteum and obtained good results. 
Gescliickter and Lewis recommend estrogenic substance alone to control the forma- 
tion of cj'sts and this plus lactogenic substance for ‘adenosis.” On the contrary 
Werner and Collier^OT have produced enlargement and discomfort of the breasts by 
giving theelin to castrated women and excellent results maj' certainly be obtained 
bj' reducing the patient’s normal estrogen supply bj' radiation of the ovaries (Taylor 
and Bromis^D), 

b. Mammary Fibroadenoma. — Experimental work on the fibroadenoma has cen- 
tered not on the mouse, but on the- rat where fibroadenoma occurs spontaneously 
and is easDj' transplantable. A number of workers have shown that the morphology 
of the transplanted tumor varies markedlj' with tlie sexual status of the animal. 
Before puberty in females and in adult males the tumor tends to be a fibroma, while 
in females of litter-bearing age glandular hyperplasia with a tendency to cyst 
formation may be prominent (Heiman and KrehbieluG). Changes in these tumors 
in pregnanej' and lactation are well known (Emge and Wulff,"G Grauer and Eobin- 
son,iG4 Heiman and KrehbieluG). Piccolo" fias reported sarcomatous changes after 
the injection of theelin. 

The question of the actual production of new tumors by estrogenic hormone 
injections is somewhat clouded bj' the spontaneous occurrence of such tumors in a 
frequency said to amount to about 8 tumors in 1,000 animals. Heiman and Kreh- 
biel,ii3 however, found five such tumors among 75 animals injected with a combina- 
tion of theelin and antuitrin-S or -G. ' Evans and Simpsonsi have also reported a high 
incidence of fibroadenomas in rats injected over long periods of time with anterior 
hypophj’seal substances. 

For the human fibroadenoma an estrogenic substance is perhaps also essential, for 
the tumor does not occur before puberty and its new development is rare after the 
menopause. Histologic changes in the morphology of the tumor occur with preg- 
nanej', lactation (Hunter,i27 Kilgore,^ 2 c Kreibigi^^), and perhaps with the menstrual 
cj'cle (Inglebj’iso). The occurrence of a high concentration of estrogenic substance 
in the tissues of human fibroadenomas has ’been reported and made the basis of 
a theorj' that the origin of the tumor is based on the ability of a local axea of 
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In .mice subjected to treatment by estrogenic substances there occurs especially 
in the so-called coagulating gland a metaplasia of the columnar to squamous 
epithelium, desquamation of cells into the lumen and an invasion with leucocj'tes 
(Burrows, 35 de Jonghi32, 133). Several observers have noted that in the monkey 
treated by an estrogen, there develops an increase in the libromusdular stroma, 
perhaps even a decrease in the epithelium, except for a stimulation or metaplasia 
of the epithelium of the prostatic utricle and adjacent areas of the urethra (van 
Wagenen,252 Zuckerman and Parkes^sa). it may be questioned, however, how far 
these changes in the lower animals correspond morphologically with those observed 
in prostatic hj-pertrophy in man. 

In mice these eifects of estrogenic injections may be very widespread and Bur- 
rowssn has described definite gradients of susceptibility, vestigial cysts being first 
affected, then the coagulating glands, next seminal vesicles and the prostate in that 
order. In all of these glands as well as the ejaculatory ducts the changes begin and 
are most marked nearest to the urethra. When estrone is withdrawn, these changes 
are reversible, but the return to normal begins in the periplieral portions and pro- 
gresses toward the urethra. Lacassagnei^s has suggested that this .selective estrogenic 
action maj' have an embiyologic ex-planation, since portions of the dorsal wall of the 
urethra and its outgrowths may be derh'atives of the jMiillerian ducts. This might 
account for the similarity of this response to that of the vagina. 

An interesting series of experiments have shown that these estrogen-produced 
changes may be prevented bj" giving various substances, particularly the male hor- 
mone (Korenchevsky and Dennison,i‘‘Q Ruseh,2i4 Overholscr and Nelson, 2 oi Zucker- 
man, Zuckerman and Parkes, de Jonghi32, 133 ), Burrowses obtained similar re- 
sults with corpus lutcum, but de Jongli did not. These observations have given 
rise to the theory that prostatic hypertrophy in man may be due to a hormone im- 
balance and a predominance of the estrogenic hormone (Korenchevsky and Denni- 
son Zuckerman, 2 So Niehans and othersi*>2). a somewhat different type of im- 
balance is proposed by Lower, Engel and McCullaglPTi who believe the hypertrophy 
due to a relative decrease in ‘ ‘ inliibin, ’ ’ a hormone produced by the tubular cells of 
the testes in relation to ‘ ‘ androtin, ’ ’ a substance elaborated by the interstitial cells. 

Some material is undoubtedly at hand to support a theory that the estrogenic 
hormone is a factor in the production of benign prostatic hypertrophy even in 
man: (a) It is known that the human prostate responds to the estrogenic hor- 

mone. This is particular!}' demonstrated by the swelling of the prostates of the new- 
born at a time when the estrogenic hormone is known to be present in the circula- 
tion. Areas of squamous epithelium are also found in the prostates of the newborn 
and in young infants (Aschoff*; Schlachtaai') ; (b) substances like the ovarian 
hormone undoubtedly occur in the male throughout life, as has been demonstrated 
by numerous workers (Oesterreicher,i97 Koch,i3a Zondek and Eulcr,2T2 Glimm and 
Wadehn,io 2 Buhler2c). 

Studies of the urine of men suffering from benign prostatic hyxicrtrophy have 
not, however, shown an abnormal excretion of the estrogenic hormone (Owen and 
Cutlcr202). Other workers (Hamilton,iii DemingcT and Allen5) liave failed to find 
estrogenic material in either the urine of patients with the disease or in the tis.«ucs 
of surgically removed prostates. Euschsi-i and Kunderti^a alone report that they 
have evidence that in men with enlargement of the prostate tlic male hormone is 
decreased in proiiortion to the estrogenic hormone. 


The various theories of origin have given ri.se to a variety of endocrine treat- 
ments for prostatic hj-pertrophy. Castration was formerly occasionally employed 
(White258), but this operation fell into probably de.^erved di.suse. Deming®' and 
his co-workers describe a recent failure of such therapy and offer a reason for tin.*- 
failure, based on ombryologic and physiologic grounds. Niehansif 2 'idvocates liga- 
tion of the vas deferens, which is claimed to result in hypertrophy of the interstitial 
cells and thu.s in an overcoming of the excc.ss of follicular over male hormone. 
Zuckcrman2rt» lias reported some success in the giving of male Iiornione in tlic form 
of testosterone propionate. Lower, Engel and McCullagh,iri Jiowcver, have noted a 
05 per cent rate of improvement in -10 cases of prostatic liypertrojiliy treated with 
•'‘inhibin,’’ to reduce activity of tlie interstitial cells .and prevent the e.xces.-- of male 
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The evidence for an endocrine factor in liuman breast cancer is very difficult 
to evaluate. 

1. The age incidence has an important bearing on otiologic theory. Approximately 
a third of the cases of breast cancer occur in women with a mature menstrual 
function. Another third occur within a ten-j'ear period of theoretically unstable 
ovarian function during the live years preceding and the live years succeeding the 
menopause. In tlie older women, who represent the last third, any development of 
carcinoma from the ovarian hormone must presumably depend on the continued de- 
velopment of abnormal cellular material having its inception many years before. 

2. Strong evidence now exists that there is an hereditary factor in breast cancer 
(Wainwright,254 Waaler,253 Wassinkjass Cramerss). This points at least toward 
an intrinsic factor which is quite conceivably an inherent peculiarity of repro- 
ductive physiology. 

3. Large series of statistics have shown that cancer of the breast occurs rela- 
tively more frequently in nulliparous women (Lane-Clayponiso). Tliis is in direct 
contrast with what has been observed in hereditary mouse carcinoma. 

4. Lactation deficiencies occur with considerable frequency in the history of 
women with breast cancer (Adairi). The significance of this observation is not 
clear. Perhaps the failure to nurse is volimtary and the stasis of secretions pro- 
duces irritation and cancer. Perhaps the failure to nurse is a physiologic deficiency 
based on some functional or structural abnormality, associated also with the cause 
of the breast cancer. 

5. Menstrual disturbances have been reported with some frequency in young 
women with breast cancer (Lane-Cla3’pon,i59 Taylors^s). Olchios has noted a delay 
in the appearance of the menopause. These observations again may indicate a 
physiologic state favorable to abnormal epithelial proliferation. 

6. Two or more tumors developing in separate organs of the reproductive tract 
decidedly suggest a common etiologic factor, and there appears certainly to be an 
unexpected frequency of association of peh’ic and mammary tumors. Schreiner 
and Wehr2i9 noted cancer of the breast and cancer of the female pelvic organs in 
18 of 307 instances of multiple tumors. Meigsi's noted that 10 per cent of 250 
multiple tumors were combinations of a breast and pelvic growth. Taylor244 has 
previously reported the special frequency of association of breast and endometrial 
careinoma\and isolated case reports of the coincidence of these two tumors are to 
be found in the literature (Seliga,224 Esch,so Smith and Bartlett234), The associa- 
tion of cancer of the breast and the cervix has likewise been noted ( Sitzenf rey,232 
Cordua,52 Hellendallii4, iis) as well as various mammary tumors with uterine 
fibromyoma (Taylor243). 

7. Although the evidence for an endocrine cause for breast carcinoma is con- 
fusing, there are plenty of observations to show the effects of the ovarian hormone 
on already established breast cancer. There is first the widely held belief in the 
rapidity of growth and grave prognosis in breast cancer developing during pregnancy 
or lactation. Second there is the effect of suppression of the ovarian function. 
Bilateral oophorectomy as a method of treatment of recurrent breast cancer had a 
brief vogue forty years ago (Beatsonn). This principle has been revived in recent 
years in the form of radiation castration (Ahlbom,3 Holfman,i2G Dresser"2) -which 
appears to be successful at times in causing a temporary regression of bone metas- 
tases. The relatively low incidence of carcinoma of the breast in women who have 
had their ovaries removed (Herrellus) suggests at least that the ovarian hormone 
favors carcinoma of the breast by preventing epithelial atrophy. 

in. MALE GENITAL ORGANS 

a. Prostate. — Striking changes occur in the male genital tracts of animals treated 
over long periods with estrogen. These changes affect particularly the prostatic 
glands and have given rise to various theories of origin for human prostatic hyper- 
trophy. Difficulty is at once encountered, however, because the complicated em- 
bryology of the human prostate makes it difficult to relate it to the very differently 
constructed, although perhaps similarly functioning, glands of the lower animals. 
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Similar changes in the adrenals have been reported in less detail by other workers 
(McEuen and others, i'4 Sdye and Col]ip,225 Cramer and Horning, oi Ellison and 
Burch'i). The spontaneous appearance of this degeneration in mice of a strain 
with a high incidence of mammary carcinoma has been observed by Cramer and 
Homing.so It perhaps represents the first anatomical demonstration of a peculiar- 
ity in the endocidne constitution of these mice predisposed to mammary cancer. 

c. Testis . — In general the estrogenic hormone appears to arrest spermatogenesis, 
perhaps by inhibition of the anterior pituitary. Various estrogens, notably equilin, 
dihydroxyestrin, and to some degree trihydroxyestrin, when given to mice, cause 
multiplication and swelling of the Lcydig cells (Burrowsss). These become loaded 
with some material, probably of a fatty nature, and tend in places to coalesce and 
form giant cells with several nuclei. As this interstitial tissue increases, the 
tubular epithelium is destro 3 ’ed until onlj' a single laj^er of cells remains. A group 
of other workers have observed varjdng degrees of testicular atrophy in different 
laboratorj’’ animals. (Lacassagne,JJ'i Frazier and Mu,®" Halpern and D ’Amour, 
Cramer and Sorning.oo) 

d. Ovary . — ’Vdien large amounts of estrogenic hormone are available, follicle 
ripening is also delayed. This is presumablj' on account of the inhibiting effect of 
the estrogenic substance upon the anterior pituitarj’’, for the pituitaries of animals 
receiving ovarian hormone are less potent, when implanted, in producing sexual 
maturity in immature female rats than are those of untreated animals (Leonard, 
Mej'er and Hisaw;i83 Bialet-Laprida^®). 

Certain apprehension has been felt as to the effect of therapeutic doses of the 
estrogens on the human ovary, especiallj' when given to children. Allen and Biddle® 
have shoAvn that following large doses to immature monlcej’s there was an immediate 
slight decrease in size of the ovaries as a result of a smaller number of large folliclc.s, 
but that a month later this difference between the ovaries of treated and untreafed 
monkeys had disappeared. 

V. THE SOURCE.S OF ABNORMAL ESTROGENIC HORMONE IN THE HUMAN BODY 

From a consideration of the lesions described in the foregoing page.s, several 
points should be clear. First, there exists ample evidence to show that immense 
quantities of the estrogenic substance when given to laboratory animals produce 
a series of changes including proliferation and metaphisia of .specific ti.ssucs, some 
incidental inflammatorj^ processes and various reactions in certain endocrine glnnds. 
Second, there can be found a series of lesions in human pathology which are per- 
haps, even probabl}', analogous to the cxperimentallj' produced estrogenic lesions in 
animals. The final proof that the latter are also due to estrogenic stimulation de- 
pends on the demonstration of some excessive activity of the estrogenic hormone in 
man. This has not been satisfactorilj- accomplished, however, for anj’ human lesion 
ivith the possible exception of endometrial hj'pcrplasia. For the other conditions 
the evidence, outside of that offered bj' their morphologic similarity to the estrogen- 
produced lesions in animals, is simply suggestive. 

If one is to compare the human lesions with those of animahs, it is necessary 
to consider sources of an abnormal hormone supplj’ or a means by which the hormone 
maj' be abnormallj' effective. At the outset it must be emphasized again that the 
quantities injected* into small laboratory^ animals must produce a temporary blood 
concentration bev’ond anj'thing which maj’ at any' time conceivably exist in the 
human body. To this important objection .several answers may be given. 

1. Animal experiments are in general relatively .short. It is po.ssible that the 
estrogenic hormone acting in small quantities for over fifty years in the human 
organism may produce effects similar to those brought about by large doses in six 
months in the mouse. 

2. It is possible that susceptible tis.‘=ues or cells store or fix these substances in 
concentration far above that of the rest of the body. Some evidence .already ex- 
ists for the latter in the reported ohsen-ations of large quantities of estrogen m 
the tissues of certain tumors. 
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liormone. The inherent contradictions in the rationale on which these various pro- 
cedures are based cast a doubt on tlie results reported for all of these methods of 
therapy. 

h. Seminal Vesicles. — The effects upon the seminal vesicles which have been re- 
ported to follow estrogen injections are somewhat paradoxical. Most workers agree 
that an increase in weight of the seminal vesicles is due simply to an hypertrophy of 
the muscular walls, for the epithelium ma}'' even be somewhat reduced in amount 
(van Wagenen,252 Overholser and Nelson^oi Freudss). 

c. Scrotal hernias have been observed by several experimenters, particularly Bur- 
rows,33 to occur in male mice treated for about ten weeks by the continuous ad- 
ministration of estrogenic substances. Burrows regards them as due to a relaxation 
of those layers of muscle which regulate the caliber of the passageway between the 
abdominal cavity and the scrotum. 

d. Urinary retention develops in male mice treated with an estrogen and accord- 
ing to Burrows and Kennaway-*'* is probaldy due to hj'pertrophy of the prostate. 
Similar observations were made by Lacassagne.’^^ Clironic distention of the bladder 
with a secondary hydronephrosis develops in many of these animals and may 
terminate the experiment prematurely. 

IV. EFFECTS OF THE ESTROGENIC HORJIONE ON THE ORGANS OF INTERNAL 

SECRETION 

Tlie effects of the estrogenic hormone described to this point have been in gen- 
eral of a stimulating character, producing proliferation or metaplasia in the sec- 
ondary organs of the male and female reproductive tracts. Besides these -ividely 
studied changes, there have been noted various reactions in the organs of internal 
secretion. The great majority of these effects have been observed only in animals 
and knowledge of their liuman counterparts is largely lacking. The nature of these 
changes is often not clear, being sometimes perhaps an hj^jertrophy but at other 
times having the character of atrophy or degeneration. These changes in the 
endocrine glands are perhaps themselves essential links in a chain of reactions which 
is set off bj^ increases in the estrogenic hormone. 

a. The Anterior Pitvitary. — It has long been recognized that the ovary had a so- 
called inhibiting effect on the anterior pituitary gland, and it is well known that with 
removal of the ovaries there may occur a pituitary Iij'pertropliy with, in some species, 
the appearance of so-called castration cells, enlarged basophiles containing globules 
of a colloid-like substance. Numerous investigators have shown that these 
castration changes can be prevented by the administration of estrogen (Wolfe 
and Ghadwick270). When large amounts of estrogenic substance are given, 
there is a degranulation of the eosinophilic -and basophilic cells and an increase in 
size and number of the chromophobe cells (Nelson Wolfe and Phelps^n). With 
the administration of immense doses to rats and mice over long periods of time, 
there may develop adenomas of the chromophobe cells. This change was noted par- 
ticularly by Cramer and Horning, co who observed these tumors in three, and a diffuse 
enlargement in eight, of twelve mice treated with an estrogen over a period of several 
months. The physiologic condition resulting appears to be one of hypopituitarism. 
Such tumors in animals have been observed after estrogen injections by several 
other workers, notably Zondek, are Burrows, McEuen and others, i"'* and by Selye and 
Collip.225 Oberlingis>5 noted adenomatous areas in the hj’popliyses of castrated rats 
into which ovarian tissue had been grafted. Gardner, Strong and Smithes observed 
a chromophobe adenoma in an untreated female mouse which bore also bilateral 
granulosa cell tumors of the ovary and multiple mammary carcinomas. 

h. Adrenals. — ^Wlien estrogen is administered in large quantities to mice, character- 
istic effects are produced in the adrenals. These changes appear first as an increase 
in the thickness of the cortex with the development of a so-called x zone at its inner 
margin. Next there occurs an increase in the vascular connective tissue lying be- 
tween the cortex and medulla and finallj’- in the same region the accumulation of 
lipoid-like substances in the inner cells of the zona fasciculata which eventually 
coalesce to form poorly staining masses containing scattered nuclei (Burrows^i). 
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side of tJie ovary, and so be effective in males as well as in females after the 
menopause. (2) Disturbances in the normal' chemistry of either the sex hormones or 
of the bile acids might result in the formation in the body of chemically related 
carcinogenic substances. The latter possibility has already given birth both to 
hj-pothesis and to caution against premature judgment (Cook and Dodds, -fs Dodds, 
Loeb,i 60 Thomson248). 
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3. Finally, the tissues in which the lesion is to develop may have simply an 
hereditary or acquired hypersensitivit}' to estrogen and hence respond excessivelj'^ 
to normal amounts. Predisposed smooth muscle cells may become fibroids under the 
influence of a quite normal ovarian function. If this were the case, however, the 
predisposition and not the hormone must be considered the essential cause of the 
tumor. 

Three possible sources for an excessive supply or abnormal tj'pe of estrogenic 
hormone in the human organism may nevertheless be considered. 

1. Origin from follicles: The cystic ovary has been implicated by clinicians and 
pathologists in a variety of lesions, including endometrial hyperplasia, endometriosis, 
fibromyoma and chronic cystic mastitis. In spite of this the functional significance 
of the cystic ovary is all but unknown. In some types the epithelium of the cysts 
is degenerate and the fluid contains little or no hormone. In others the granulosa 
and thecal cells are well preserved and the cyst fluid contains estrogen (Philipp , sog 
M oulonguet,i8s Metz,i"G Adairi) and rarely an anterior pituitary-like hormone as well 
(Siegmund,230 Brindeau, Eiehl, Hinglais and Hinglais,25 von Probstner,2io Mozzetti- 
MonterumicPso) . 

The cause of these functional cysts of the ovary is also little understood. There 
still exists a school belie\’ing that the cause is a local one in the form of a hyperemia 
or congestion resulting on the one hand in the speeding up of follicle ripening, and 
on the other in an eventual fibrosis which makes rupture of the follicle mechanically 
difficult. Both experimental and clinical e^dence on the other hand point also to the 
anterior pituitary gland as a factor in at least certain tj’pes. Cystic conditions can 
be produced in the animal ovary by the injection of the anterior pituitary hormone 
or the implantation of the gland (Engle,"^ Selye and Collip^as), Injection of the 
anterior pituitary-like hormone of pregnancy into women some days before an 
expected laparotom}’ has resulted in cystic and degenerative changes in the ovaries 
(Zondek,2r5 Mandelstamm and Tschaikowsky,i"c Geist,!>7 Hamblen and Rossiio). The 
small cysts discovered in the ovaries of the newborn have been ex’plained as the 
result of stimulation by the placental hormone reaching the fetal circulation or of the 
infant’s own pituitary activity (Spivackzss). Finally cystic ovaries have been 
noted in patients suffering from various types of intracranial lesions in which func- 
tional disturbances of the anterior pituitary were probable (Cushing and Davidoff,63 
Krausi'*3). The theca lutein cysts associated with hydatidiform mole and cliorioepi- 
thelioma are probably also examples of effects of high concentrations of pregnancy 
hormone. 

Thus it appears that the cystic ovary is a possible indicator of anterior pituitary 
activity, and a possible sign of abnormal ovarian function. Nothing could be more 
important in the elucidation of the lesions said to be due to an ovarian disturbance 
than a method of determining the functional significance of certain ovaries, par- 
ticularly those with multiple small cysts. 

2. Origin from ovarian tumors: The cases of granulosa cell tumor with 
endometrial hyperplasia give perfect examples of a demonstrable source and 
demonstrable effect of estrogenic substances. These cases are of course not com- 
mon, but it is possible that small tumors or less organized cell collections similar 
in origin and in function to the granulosa cell tumors may more often be the source 
of hormone. 

3. An extra-ovarian source: The origin of estrogenic substances outside of the 
ovary is easily demonstrable. First it is known that males excrete definite amounts 
of estrogenic substance and secondly it has been shown that women continue to 
have estrogenic material in the blood and urine after the menopause, after radiation 
of the pelvis, and even after surgical removal of the ovaries (Frank and others^s). 

Recent work on the chemistry of the ovai'ian hormones has shown their relation- 
ship on the one hand to cholesterol and the bile acids (Rosenheim and King,2i3 
Wieland and Dane, 2 oo Butenandt,45 Dodds^o) and on the other hand to a series 
of derivatives of tar which are actively carcinogenic (Cook, Hewett and Hieger,Gi 
Cook, Dodds, Hewett and Lawson^a). Prom these advances in the chemistry of these 
substances two theories deserve consideration: (1) Estrogenic substances may 
arise in association with the metabolism of cholesterol and the bile acids, quite out- 
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and ovary was determined. These studies demonstrated displacement of the ovary 
cranially and caudally and rotation of the ovary on long- axis. The ostium of tlie 
tube was noted projected at first over the upper pole of the ovary and subsequently 
over the uterine pole. 

Suction of ova into tlie tubes, set up by cilia and also due to rhytlimic contractions 
of the tube, is discussed. 

The author notes that the ligaments of the human adnexa contain a great amount 
of smooth muscle and concludes that ova are transferred directly from the ruptured 
follicle to the tube in a manner similar to that noted in experimental animals. 

S. J. Soule. 


Samuels, J.: Early Diagnosis of Pregnancy, Miinchen. mod. Wchuschr. 84: 1323, 

1937. 

The writer presents a direct spectroscopic method of diagnosing early pregnancy. 
He employs an instrument, called a cj'closcope (.spectroreductometer), which deter- 
mines the reduction of oxjdiemoglobin, which in nonpregnant individuals takes about 
.145 seconds. Pregnancy is diagnosed when the cyclic variations which are observed 
in nonpregnant individuals are absent. He claims that the cj’’closcope will, in every 
case, diagnose a pregnancy seven or eight days after conception or twelve days be- 
fore the time of the next menses. 

The test is rajiid and simple and can be carried out by any phj'sician. 

J. P. Greenhill. 

Patterson, Jocelyn: The Chemical Diagnosis of Early Pregnancy, Brit. JL J. 2: 

522, 1937. 

A biochemical test for the diagnosis of early pregnancy is described which is 
based upon bacterial splitting of oestriol glycuronide and the subsequent develop- 
ment of the oestriol color reaction with phenolsulphonic acid. Of Co cases, in all 
e.xcept one, the results coincided with those of the Priedman reaction. 

The advantages and disadvantages of the test as compared with other biologic 
tests are discussed. 

P. L. Adair and S. A. Pearl. 


Schneider, Eemhard, and Cohen, Armand: Nonspecificity of Gonadotropic Pactor 
of Pregnancy Urine Intradermally, J. A. if. A. 109: 115, 1937. 

The results obtained with antuitrin-S, injected ijitradermally, in no way c.v- 
hibit the reliability of this test as a means of diagnosing pregnancy or gjmecologic 
disorders. One hundred eighteen te.sts were done on 95 females and 23 males. The 
observations made would indicate that 11 individuals were nonpregnant and 107 
were 2 n'Cgnant. Actually, however, there were only 21 ])regnancics. 

Grovi;r Lie-se. 


Gill, A. Morton, and Howkins, John: The Anttiitrin S Intradennal Pregnancy 

Test, Brit. M. J. 2: 10C9, 1937. 

The authors attempted to substantiate the favorable rc.«ults rcjtorfcd by early 
investigators of tlie anluitrin-S intradennal pregnancy test. Jlalc medical students, 
and jiregnant and nonpregnant females were studied. The cutaneous reactions wore 
road at one-half, one, and two hours. The re.«ults from antuitrin were .‘•’o palpablj 
inaccurate for the first 147 ca.«es that the investigation was abandoned at that 
point. 

Thinking that perh.aps the foreign i>rotciii ratlior than tlie specific liormonal 
content accounted for some of the .‘^kin rcactioii.«, an additional 41 individuals were 
te.stcd with inactivated antuitrin-.S. Tlie results from thi.'-- group were as fallacioue 
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Selected Abstracts 


Physiology of Pregnancy 

Samuels, J. : An Exact Method of Determining Ovulation and Pregnancy, J. Obst. 

& Gynaec. Brit. Enip. 44: 1036, 1937. 

The author discusses previous experimental work in which by means of an ab- 
dominal window he observed directly the tubes and ovaries of rabbits during various 
phases of the estrus cycle. He noted that the tubal fimbriae were dragged across 
tlie ovary to and fro. This phenomenon is explained by contraction of the smooth 
muscle and mesotubarium. Tlie ovary was seen to shift its position cranially and 
caudally due to rhythmic contractions of the muscular ovarian ligament, rotating 
on the long axis so that its various surfaces faced the fimbriae and the ostium 
abdominale. 

With the monkey a laparoscope was utilized during various phases of the cycle. 
During the interestrual phase the tube lay laterally convex, moderately twisted and 
bow-shaped so the pars arapullaris and pars isthmica approached each other and the 
infundibulum turned to face the ovary. Minor movements were observed by which 
the fimbriae were dragged to and fro across the ovary. The ovary was noted to be 
displaced cranially and caudally as well as rotatory. These phenomena are ex- 
plained by the action of smooth muscle in the mesotubarium and ovarian ligament. 

A series of observations in man are reported. At laparotomy for associated con- 
ditions the ovary was injected with a drop of lipiodol under the tunica albuginea 
at the upper and lower poles and in the free border prior to closing the abdomen. 

Subsequently these patients were followed with serial roentgen films to ascertain 
the position of the opaque indicators and also to determine the reaction of the ovary 
to dye-filled tubes. These observations demonstrated a definite alteration in the 
position of the ovaiy, and in some cases the relative anatomic position of the tube 
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Ivelirer believes tliat diabetes inellitus develops primarilj after the piierperium and 
states that tlie disease is more common in parous than in nonparous women. He 
further believes that septic puerperal processes are not uncommonly followed by 
fibrous atrophy of the pituitary, tliyroid, ovaries, and adrenals. 

Eugene S. Adek. 

Celentano, Pasquale; The Proteolytic Ferments of the Hemocytes in Pregnancy, 
Archivio di Ostetricio e Ginecologia 41: 685, 1935. 

The proteolytic ferments of tlie leucocytes were studied in 26 pregnant women. 
It was found that there was an increase in the tryptic power, and furthermore a 
peptic enzyme, not present in the normal woman, was noted. Tliese findings can be 
explained by tlie presence in the blood of a greater amount of protein of alimentary 
origin not completely digested in the intestine. 

J. M. Pierce. 

Femandez-Euiz, C6sar: Calcium and Magnesium Balance During Pregnancy, 
Med. ibera 1: 102, 1936. 

The author found that during pregnancy an increase in magnesium is accompanied 
by a reduction in calcium. He believes that magnesium has an inhibitory action 
upon the deposition of bone-forming .substance. 

E. L. Adair and J. Suarez. 

Effkemann, G.: Changes in Pat Metabolism Before the Onset of Labor in Normal 
Pregnancy, Arch. f. gyniik. 159: 718, 1935. 

Tlie author describes the incretory changes which take place in the pregnant 
woman just before labor sets in and gives his own findings regarding changes in fat 
metabolism during this period. ITc finds the fatty acid content of the blood during 
the several days preceding the onset of labor higher than it was during the second 
half of pregnancy. His values ranged from 700 to 850 mg. per 100 c.c. of blood. 
The acetone bodies were likewise increased during this period. The acetone values 
in pregnant women average 240 mg. and begin to increase about six days before 
labor sets in, finally reaching values of 640 mg. in the daily urine. The lij’pophyseal 
hormone regulating fat metabolism is also .slightly increased during this time. 

Ealpii a. Bees. 

Frontlcelli, Enrico: The Maternal, Petal and Placental Blood XJrea Index, Clin, 
ostet. 14: 641, 19.35. 

From a study of the urea content of the blood of the mother, fetus and placenta, 
immediately after delivery, the author concludes that the maternal nitrogen content 
of the blood is lowered during labor; the fetal nitrogen content is indei)endent of 
the maternal nitrogen content .and is lowered a day or two after birth. The placental 
and fetal nitrogen contents are almost alike. The function of the pl.acenta, in re- 
gard to the fetal nitrogen content, is like that of the kidney.s, in the sense that it 
maintains the blood nitrogen index within physiologic limits and convc.vs urea to 
the maternal blood. 

AuausT F. Daro. 


Traverso, G. L.: Study of Erythrocyte Volume During Pregnancy, Folia Gynaec.- 
Demograj)h. (Genova) 34: 449, 1937. 

In a study of the blood of 322 i)rcgnant women the author found that the red 
blood corpuscles obey the laws of hematic compensations. That is, tlie increase of 
volume of a single rod corpuscle corresponds to the decrease of the number of ele- 
ments in the unit of volume of blood and vice versa. Since his findings show a 
progressive decrease of volume of the .single element from the beginning of preg- 
minev up to the fourth month with pcrm.-inenee of the minimum volume from the 
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as those obtained ■with active , antuitrin-S. Tlie authors concluded that this test for 
pregnancy, tliough entliusiastically acclaimed by some, has proved valueless in their 
hands. 

r. L. Adair and John A. Haugen. 

Abramson, Hurwitt, and Gerson: Eelaxin in Human Serum as a Test of Preg- 
nancy, Surg. Gynec. Obst. 65: 335, 1937. 

A substance in the corpora lutea of sows and the serum of pregnant rabbits, which 
was capable of producing symphyseal relaxation in guinea pigs in normal or artificial 
estrus, was first described by Hisaw and named relaxin. 

Although slight to moderate degrees of relaxation can be produced in guinea pigs 
by large doses of theelin, the separation is greatly increased by a small additional 
dose of relaxin. Pelvic relaxation in pregnant animals is therefore not solely a 
theelin eifect. 

A procedure has been developed for concentrating human blood serum taken from 
women in the first half of pregnancy which has acted on guinea pigs in a manner 
similar to that of relaxin. Symphyseal relaxation in guinea pigs in artificial estrus 
was produced by the sera of 15 consecutive women in the first half of pregnancy. 
Tlie serum of 1 woman in the eighth month of pregnane}' and that of 2 nonpregnant 
women and of 1 male were ineffective. 

It is believed that pelvic relaxation during pregnancy is facilitated by, or at 
least in part is due to, the hormone relaxin in the Imman species as well as in many 
other mammalia. As a routine test of pregnancy this procedure is deemed im- 
practical. 

Wm. C. Henske. 

Crew, r. A. E.: The Aschheim-Zondek Test in the Puerperiiun, Brit. M. J. 1: 3C3, 

1936. 

There is no general agreement as to when, following pregnancy and normal 
parturition, the Aschheim-Zondek test first gives a permanent negative result. 
Aschheim and Zondek state that the reaction may disappear as early as five days 
after cliildbirth, and regularly ceases after eight 'days. Mazer and Edeiken believe 
that two Aveeks is the possible limit, Avhile Hamburger states that tlie hormone con- 
tent abruptly falls in the first twenty-four hours after delivery and in the succeed- 
ing twelve days gradually drops below any demonstrable level. Mack and Agnew 
found positive results two to seven days folloAving parturition in four cases. Eob- 
son states the test is positiA'e “about a Aveek or ten days” after Ih'ing products 
of conception are present. 

The author folloAved a series of 50 cases daily and reports his results. Only 2 
patients gaA'e posith-e tests seventy-tAVO hours after iiarturition and ninety-six 
hours after delivery all cases Avere negatiA’e. Five cases Avere negative seven hours 
after delivery. Out of these one gave a weekly positive test tAventy-four hours after, 
and the other four continued consistently negatiA'e. 

The conclusion, therefore, is that the Aschheim-Zondek test invariably yields a 
definite and presumably permanent negative result ninety-six hours after normal and 
complete parturition. The test may be adopted on the fifth day of the puerperium 
as a means of determining retained living products of conception. 

P. L. Adair and S. A. Pearl. 

Kehrer, E.: Endocrine Syndrome During Pregnancy and After the Puerperium, 

Ztschr. f. Geburtsh. u. Gyniik. 110: 105, 1937. 

The author states that there usually is a h}'pertrophy of most of the endocrine 
glands during pregnancy, more pronounced perhaps in the pituitary Avith the hyper- 
trophy of eosinopliilic cells which are the cause of the signs of acromegaly that are 
so 'frequently observed during the latter half of pregnancy. The increase in size 
of the pituitary body may indirectly result in diabetes insipidus. After the puer- 
perium, symptoms of pituitary adiposity may appear associated with amenorrhea. 
Thyroid insufiBciency may complicate the pituitary deficiency at a later date. 
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The authors studied the thyroid glands of a large number of pregnant animals. 
They believe that tliis gland has a wider range of physiologic variation than has 
been acknowledged heretofore. The evidence accumulated points toward a slight 
increase in activity of the gland during pregnancy, which is entirely physiologic in 
character. This increased activity in the animals was most pronounced in the 
earlier months of pregnancy. 

To prove changes one must have positive knowledge of the gland before the 
onset of pregnancy as well as afterward. In tliis district 30 per cent of the young 
wmmen have enlarged tli5'roid glands before pregnancy, which corresponds very 
closely to the number reported during pregnancy. Turthermore one must differenti- 
ate between enlargement due to lack of iodine aud enlargement due to pregnancy. 

II. Close Hesseltine. 

Traut, Herbert P., and McLane, Charles M.: Physiological Changes in the Ureter 

Associated with Pregnancy, Surg. Gynec. Obst. 61: 65, 1936. 

The normal ureter of the nonpregnant woman is possessed of rhytlimic peristaltic 
activity which can be measured and recorded. 

In the majority of 34 patients studied, this rhytlimic peristaltic activity is 
definitely altered by pregnancy in varj-ing degrees. There is a diminished amplitude 
of the peristaltic wave, commencing in the third montli of pregnancy, but reaching 
its peak during the seventh and eighth months. After the fifth month the number 
of patients showung diminished ureteral response exceeds those showing normal ac- 
tivity. During the last month of pregnancy there seems to be a definite return of 
muscular irritability as expressed by the measurement of peristalsis and response to 
stimulation. 

This diminished peristaltic actmty of the ureters in pregnancy cannot be ex- 
plained on a basis of passive dilatation. Dilatation of the ureters during pregnancy 
is probably in great part dependent upon the atony of the ureters due to some un- 
explained chemical factor. 

■\Ym. C. Henske. 


Traut, McLane, and Kuder: Physiological Changes in the Ureter Associated with 
Pregnancy. The Eelationship Between Atony and Dilatation of the Tract, Surg. 
Gynec. Obst. 64: 51, 1937. 


New evidence is brought to light indicating that the physiologic dilatation of the 
ureter in pregnancy is not due to the weight of the pregnant uterus primarily, al- 
though this is undoubtedly a contributing factor. The characteristics of the 
ureteral atony are thought to be similar in many respects to that affecting the 
uterine musculature. It is suggested that the phenomena in the two organs may 
have a similar etiology which is unknown. 

The ureteral dilatation is roughly proportional to the degree of atony and both 
appear and disappear at similar times with regard to the course of pregnancy. 

Dilatation and atony appear in the tliird month and are progressive to the seventh 
month of pregnancy. During the last two months, there is a marked increase in 
motility, accompanied by a moderate decrease in the dimensions of the tract. Fol- 
lowing delivery, atony is again marked until the third week, subsequent to which 
motility returns rapidly to normal levels, which are usually attained during tlic 
sixth or the seventh week post partum. Dilatation of the tract decreases progres- 
sively after delivery and reaches practically the normal values at the seventh week 
of the puerperium. 

^ Wm. C. IIen.skk. 


do Snoo, K.: The Drinking Child in Utero, Monatschr. f. Geburtsh. u. Gyniik. 105: 
9S, 1937. 

De Pnoo performed experiments whereby he sweetened liquor amnii to entice 
babies in utero to drink large amounts of liquor. He also attempted to trmit babies 
in utero directly by introducing medication into the amniotic sac. bmee he Jias 
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fourth to the seventh month, and furthermore show progressive increase during the 
eighth and ninth months, without having the said volume reach that of the normal 
isonumeric red corpuscles, the author suggests that pregnancy stimulates microcjiiic 
activity. 

IMario a. Castallo. 

Landt and Benjamin: Cardiodynamic and Electrocardiographic Changes in Normal 

Pregnancy, Am. Heart J. 12: 592, 1936. 

Observations were made on 19 normal pregnant women throughout the course of 
their pregnancy and puerperium. The studj' included correlation of clinical, cardio- 
djuiamic, and electrocardiographic changes. Pinal examination was made approxi- 
mately two months after delivery. Tlie study indicates that pregnancy definitely 
places a burden on the cardiocirculatory system. In the normal woman this burden 
can be compensated by calling on the reserve capacity of this system. The method 
of compensation is both mechanical and physiologic. The electrocardiographic 
changes during pregnancy may be interpreted definitely on the basis of mechanical 
shifting of the heart, usually expressed in a left axis deviation in the electrocardio- 
gram. The normal woman who does not develop any untoward signs or symptoms 
during the course of pregnanc}' shows a normal clinical, cardiodjmamic and elec- 
trocardiographic picture six to eight weeks after delivery. 

J. P. GREENHILb. 

Burwell, C. Sidney: The Placenta as a Modified Arteriovenous Fistula, Considered 

in Relation to the Circulatory Adjustments to Pregnancy, Am. J, M. Sc. 195: 7, 

1938. 

The demonstrated phenomena of the circulation in pregnant women plus the 
evidence offered by the structure of the placenta lead to the conclusion, that the 
changes in the circulation during pregnancy are in the main to be ascribed to two 
mechanisms: (1) Obstruction to venous return by the enlarged uterus; (2) an 
arteriovenous leak through the placenta. 

J. Thornwell Witherspoon. 

Piccone, L.: The Larynx in Pregnancy, Polia Gynaec.-Demograph. (Genova) 31: 

131, 1935. 

The author refers to previous studies of this question. His histologic studies on 
dogs and rabbits demonstrated common changes in all the organs of the body and 
certain slighter modifications limited to special areas, particularly glottis and 
epiglottis. 

In the larynx, can be observed new formation of blood vessels, a hyperemia of 
the vessels themselves, together vith a more or less marked lymphatic infiltration. 
The connective tissue is found to be edematous with Ijunphatic spaces greatly dilated. 

These changes were not found in the nonpregnant control animals nor in ani- 
mals subjected to hormonal injections. 

These processes, the author feels may explain the rapid progress of laryngeal 
tuberculous lesions during pregnancy. 

JlARio A. Castallo. 

Abbott, A. Clifford, and Prendergast, James: The Histology of the Thyroid Gland 

in Pregnancy, Canad. M. A. J. 34: 609, 1936. 

The three principal beliefs regarding the thyroid gland in pregnancy are: (1) 
that the thyroid gland becomes hyperplastic during pregnancy, (2) that the thyroid 
gland becomes hypoplastic or colloid in nature during pregnancy, (3) that there is 
no change in the histology of the thyroid gland. In general, American observers 
favor the hjqierplastie theory, while continental workers believe that there is no 
eliange or that the gland becomes colloid in nature. As yet, there is no definite 
proof of pathologic change. 
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operative measures, such as inductions of labor and cesarean sections. All opera- 
tive procedures are associated with a certain risk. 

^ It is important to evaluate carefully tlie past obstetric historj". Antenatal care 
will contribute to the lowering of the maternal death rate especially when guided 
by sound judgment, and dexteritj* and patience in parturition. 

H. Clo.se Hesseltine. 

Bak, M.: The “Cold Test” During Pregnancy, Labor and the Puerperium, 

Monatschr. f. Geburtsh. u. Gynak. 105: 24, 1037. 

During pregnancy, the “cold te.st” (dipping of hands into cold water) pro- 
duces an average elevation in blood pressure of about 20 mm. Ilg. Even among 
healthy gravidas there are variations in the reaction. In women who have a 
tendency to develop the toxemias of pregnancy and in those who liave had such 
toxemias, there is a very rapid and pronounced rise in blood pressure, and this ele- 
vation is sustained for a longer time. In women who have the toxemias of preg- 
nancy, the cold test produces only a slight increase in the blood pressure. It may 
remain constant or it may even fall. The results obtained with this test during 
pregnancy, labor and the puerperium do not vary from one another. 

.1. P. Gbeeniiill. 

Evans, Arwyn: Variations of Weight During Pregnancy, Brit. M. J. l: 157, 1937. 

The variations in weight of 211 patients, 52 of whom developed toxemia, have 
been investigated and analyzed by the author. 

The average gain of the toxemic patients was found to be definitely more than 
that of the normal patients. Moreover, a sudden abnormal increase in weight was 
of great value in foretelling a toxemia; 63 per cent of the patients who gained more 
than 8 pounds in one month became toxemic, wliereas the incidence of toxemia in 
those patients with a normal monthly gain was only 0.9 per cent. 

If a patient gained more than 5 pounds in a particular month it did not invariably 
signify that a toxemia would develop, but 98 per cent of the toxemic patients showed 
this abnormal gain. 

This abnormal increase in weight appeared, on the average, one month before 
the albuminuria, and was as a rule an earlier sign tlian a raised blood pressure. 

The tj-pe and duration of labor did not appear to be affected by increased 
weight of the mother. Loss of weight a few days before labor was noted in only 
30 per cent of the cases. 

It was concluded that systematic weighing of patients during the antenatal period 
is of definite value in foretelling, and perhaps avoiding, the to.xemias of pregnancy. 

The average increase in weight during pregnancy is 16 to IS pounds, and the 
monthly gain during the .second and third trimesters is normally between 2 and 4 
pounds. 

An increase of 5 pounds or more per month is suggestive of :in impending 
toxemia, the probability of its occurrence varying directly with the amount of the 
sudden increase. 

Every patient should be weiglied regularly throughout pregnancy, and he in- 
structed* to considt her doctor if the montlily gain is 5 pounds or more. 

F. L. Adair and .S. A. Pearl. 

Wahl, F. A.: Are Children Larger and Does Pregnancy Last Longer Than For- 
merly? Deutsche med. Wehnschr. 63: 769, 1937. 

Measurements on more than 6,000 premature newborn infants revealed the length- 
weight quotient averages 51.5 cm.: 3,400 gm. A comparison of these values with 
those formerly determined and :iceepted indicates that mature infants arc longer 
as well as heavier than was formerly assumed. Ilcgarding the duration of preg- 
nancy the author says that former studies in -1,000 cases, which have been corrob- 
orated bv more recent studies in 5,000 casc.s, indicated that, counting from the 
last menstruation, pregnancy lasts from 284 to 2S5 days; that i.s, from four to 
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treated more than 20 babies in this way, and he is convinced the procedure has 
l)ractical value. His first attempts were to reduce polyhj'dramnios by sweetening the 
liquor amnii with saccharin to make the baby swallow large amounts of fluid. By 
this means he succeeded in overcoming polyhydramnios, enabling women to carry their 
pregnancies to full term. In these cases the babies were somewhat edematous at 
birth and showed saccharin in the urine. 

In some cases the author injected methylene blue into the amniotic sac. This 
dye was absorbed by the intestinal tract of the babj" and eventually found its way 
into the mother’s urine which stained blue. Since the membranes do not absorb 
methylene blue, we have here a means of determining whether or not a baby has 
swallowed water. The author found that the urine did not uniformly stain blue, 
but there were intervals when the urine was clear. The urine stained deepest when 
the child was most active. The author therefore believes that the child sleeps in 
utero for a few hours at a time and on awakening moves about and drinks water. 

The procedure recommended by de Snoo can be used to determine whether or 
not a baby in utero is alive. There arc two exceptions to this liowever. The first 
is the child who cannot drink, as in many cases of anencephalus and the second is 
the baby in whom the imbibed water cannot be absorbed, as in atresia of the esopha- 
gus and pylorus. 

The author’s experiments prove that excessive liquor does not come from the fetal 
kidneys but from the placenta and amniotic epithelium. 

J. P. Greenhim,. 

Sontag, L. W., and Wallace, E. F.: Changes in the Bate of the Human Fetal 

Heart in Response to Vibratory Stimuli, Am. J. Dis. Child. 51: 583, 1936. 

That the human fetus is capable of perceiving sound vibrations has been shown 
by reports as the following: A case of Forbes and Forbes of a woman who while 
attending concerts noticed increased fetal movements wliencver the audience ap- 
plauded. Poiper reported increased fetal movements following certain sound stimuli. 
Ray observed fetal movements in response to the sound of two boards clapped to- 
gether. Similar observations had previously been recorded by Sontag and Wallace. 

In this new study the same authors investigated in a total of 217 experiments on 
8 women in various stages of pregnanej' the possible effect of vibratory stimuli on 
fetal heart rate. They found such an increase, averaging about 11 beats per minute, 
in response to vibratory stimuli applied to the mother’s abdomen until a frequency 
of about 120 beats to the second. The rate of increase was the larger the nearer 
term the pregnancy was. They conclude that response to vibratory stimulation thus 
is expressed not only in increase of fetal movements but as well of fetal heart rate. 

Hugo Ehrenfest. 

Strachan, Gilbert I.: Some Problems in Antenatal Supervision, Lancet 2: 665, 

1936. 

Obviously antenatal care is to determine any abnormalities and to correct them. 
Even with the institution of this service the maternal mortality has not been ap- 
preciably altered. Pelvimetry has only a limited value due to ’tlie fact that soft 
tissue alters the size of the birth canal. The determination of the diagonal con- 
jugate is inaccurate. The more important matter in borderline pelves is the size 
of the baby in relation to the maternal passage and its presentation. Occipitoposte- 
rior positions may suggest disproportion. Trial labor will determine this more 
exactly. 

One cannot predict in advance the position of the presenting part, the amount 
of molding, strength of uterine contractions or degree of joint relaxation. Breech 
presentation in the primigravida may become a difflcult problem. External version 
may rectify the condition, yet this procedure may result in separation of the 
placenta. 

Hemorrhages are usuallj- unpreventable, but toxemias may be discovered early. 
A failure to decrease the maternal mortality rate may be the result of unnecessary 
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Unruptured follicles are red; black follicles of all sizes have no significance and 
must be disregarded. Corpora lutea visible to the naked eye do not develop within 
forty-eight hours, nor can they be seen with the low-power binocular microscope. 
In many cases the low-power microscope is necessary in order to reach a correct 
decision. 

The common modification of the Friedman test is satisfactory, though the original 
Friedman technique gives better quantitative results. One injection of 10 c.c. of 
urine with examination in thirty-six hours is not nearly as successful as the double 
injection, and better results would be obtained with two injections and e.vamination 
in forty-eight hours. Babbits weighing more than three jjounds will give better 
results than those weighing less, and three pounds is a safe minimum. It is safer 
not to use urines with a specific gravity of less than 1.008. 

Grover Liese. 

Thomson and Cohen: Studies on the Circulation in Pregnancy, Surg. Gynec. Obst. 

66: 591, 1938. 

Vital capacity and related observations on 31 normal pregnant women (21 
primiparas, 10 multiparas) comprise the material for this report. 

Since the vital capacity does not, as commonly supposed, decrease spontaneously 
during normal pregnancy, a significant decrease during pregnancy must be e.xplained 
by some pathologic state. 

The “dyspnea of pregnancy” depends largely on the ratio between vital capacity 
and pulmonary ventilation. A large increase in pulmonary ventilation with only 
a slight increase in vital capacity to accompany it, would lead to the development 
of dyspnea. This is precisely what happens in pregnancy. The pulmonary ventila- 
tion increases considerably, an average 57 per cent increase. 

The irritability of the “respiratory center” is heightened. Finally it is reasonable 
to speculate that the altered lungs of pregnancy may, through the mechanism of 
reflex dy.spnea from the congested lungs, lead to increased ventilation and dy.spnea. 

The vital capacity in normal pregnant, women is within the limits set as normal 
for nonpregnant women. During the course of normal pregnancy, the observed vital 
capacity usually remains constant or shows a slight increase. The observed vital 
capacity decreases after delivery in most cases. There is an increase in the sub- 
costal angle during pregnancy, with a post-partum decrease. The increase in vital 
capacity during pregnancy parallels closely the increase in subcostal angle value, as 
does the post-partum decrease. The change in vital capacity in pregnancy is asso- 
ciated w'ith alterations in the size and shape of the chest. The increase in the ob- 
served vital capacity in pregnancy is not proportionately as great as the increase 
in body weight and approximate surface area. The vital capacity in the lying 
I)osition during pregnancy is approximately 5 per cent less than in sitting and stand- 
ing position.s, but changes in a similar way. The vital capacity in the standing 
position during pregnancy is slightly higher than in the sitting position. Age and 
parity have no axiparent elTcct on the vital capacity in pregnancy. 

W/ELiAjt C. JIenske. 

Gerdes and Boyden: The Bate of Emptying of the Human Gall Bladder in Preg- 
nancy, Surg. Gynec. Obst. 66: 145, 1938. ' 

Detailed cholccystographic studios of 21 healthy gravid women, following in- 
travenous administration of iso-iodeikon, have .shown that while the gallbladder could 
be visualized in 18 of them, 4 of the 5 that were tested both ante jiartum and imst 
partum exhibited improved concentration of the dye six to eight weeks after 
parturition. This finding points to a gestational alteration in the concentrating 
power of the gallbladder wall. 

The rate of emptying of the gallbladder, as testified by the modified Boyden 
meal, is not significantly ditlerent from the normal rate during the first three monUis 
of pregnanev, but in the .«ccond and third trimesters there is a marked retardation 
in flow, the mean discharge in 13 ca.scs being only 52 per cent (at forty minutes po.st 
cibum) as against the normal nulligravida mean of approxinmtely 7.'! per cent. 
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five days longer than -was formerly assumed. He suggests that the comparatively 
greater length and weight of the newborn infant are due to the fact that gestation 
lasts longer than fornierlj^ He also discusses the length of pregnancy with regard 
to the date of conception, pointing out that, on the basis of his own observations 
and of the results obtained by Knaus, Ogino, and others with regard to the term 
of ovulation, tlie average duration of pregnancj' (counted from conception) is from 
273 to 274 days. After directing attention to similar phenomena, such as the in- 
crease in the average height and in the life expectancy, the author cites several, 
particularly social-economic environmental, factors to which these changes may pos- 
sibly be ascribed. 

J. P. Greenhill. 

Bucket, P.: Effect of Diet on Outcome of Pregnancy, Kentucky M. J. 35: 329, 

1937. 

In tlie opinion of the writer, tlie Prochownik diet is a distinct help in the manage- 
ment of labor of a patient with a contracted pelvis. A patient on this diet has a 
tendency to go into labor prematurely, and the labor is distinctly shorter. Some 
200 babies of mothers on a Prochownik diet were of average length but had less than 
average weight. There was no evidence of toxemia or kidney damage in any of the 
patients, and there was no indication of harm to the baby. 

J. P. Greenhill. 

[It might prove interesting to add here the following data: When Prochownik, 
in 1889, first proposed a specific diet for patients with minor pelvic contractions he 
was not aware of the fact that similar suggestions had been made by several writers 
as early as the end of the eighteenth century. By the experience gained with three 
patients he felt justified in recommending for the last si,x weeks of pregnancy a diet 
poor in liquids and carbohydrates and rich in proteins, in general resembling the 
diet usually prescribed for diabetic patients. The results obtained in these three 
cases to him seemed most satisfactory. The three children showed no evidence of 
having been harmed by the changed and restricted food supply of their mothers, 
and exhibited all the characteristics of full maturity. They were of average length 
with normal skeletons, all bones apparently as hard as normally seen. Striking in 
some of these children was only the obvious deficiency in fat tissue. 

Readily acknowledging that the head dimensions were found normal, the skull 
bones of normal hardness, Prochownik offered the following explanation for his 
observation, that in these three instances labors subsequent to the diet seemed 
easier in comparison with preceding ones: A striking thinness and slackness of the 
skin covering the head, due to the aisence of fat tissue, increases the mobilitg of 
the skull hones against each other, facilitates molding, and thus permits an umisual 
degree of compression of the head during labor.'] 

Hugo Ehrenfest. 

Murless and McLaughlin: Does Superfoetation Occur? Brit. M. J. 1: 1309, 1937. 

The authors present the case of a multipara with a long and interesting obstetric 
historj^ in whom six successive stillbirths were followed by the deliveiy of two full- 
term babies ninety-two days apart. The explanation suggested is superfetation. 

Many similar cases are described in the old literature but none in recent years. 
The condition is rare but does occur. Some of the old literature is outlined in which 
evidence is presented that ovulation may occur during pregnancy; that cases of 
abortions of fetuses differing widely in size and development occur frequently; and 
that superfetation has been induced in animals. 

P. L. Adair akd S. A. Pearl. 

Kelly and Woods: A Quantitative Study of the Friedman Test for Pregnancy, 

J. A. M. A. 108: 61.5, 1937. 

The presence of one or more ruptured follicles in one or both ovaries as well as 
the presence of several unruptured hemorrhagic follicles in both ovaries constitute 
a positive reaction for this test. 
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Central Association of Obstetricians and Gynecologists 

Tlie Tenth Annual Meeting of the Central Association of Obstetricians and 
Gjmecologists will be held at the Hotel Radisson in Minneapolis on Thursday, Friday, 
and Saturday, October G, 7, and 8, 1938, in connection with the Minnesota Society of 
Obstetrics and Gjuiecology. Dr. Jennings C. Litzenberg will be the honored speaker. 


Washin^on Gynecological Society 


At the Annual Meeting, held May 9, 
President : 

First Vice-President : 

Second Vice-President: 
Treasurer : 

Historian : 

Secretary: 

Council : 


1938, the following officers were elected: 
Joseph J. Mundell 
Herbert P. Ramsey 
Richard L. Silvester 
George Nordlinger 
.John W. Warner 
n. J. Russell McNift 
Howard F. Kane 
Leon A. Martel 
Albert E. Pagan 
William J. Stanton 
Jerome F. Crowley 


International College of Surgeons 

The Second National Assembly of the International College of Surgeons' will 
bo held in Philadelphia, Pa., with the headquarters at the Bellevue Stratford Hotel on 
October 13 and 14, 1938. All members of the medical profession of good standing 
are cordially invited to attend the scientific program and various clinics. There 
will be no registration fee. 


Assembly of Laboratory Directors and Serologists 

A meeting, under the auspices of the Committee on Evaluation of Serodiagnostic 
Tests for Syphilis, with Surgeon General Thomas Parran, Chairman, is .scheduled for 
October 21 and 22, 1938, at Hot Springs National Park, Arkansas. 

The aims and purposes of the assembly will be to consider means and methods (o 
improve and to make more generally available the serologic tests, which are so im- 
portant in sjqdiilis control work. Tentative arrangements call for the presentation 
of the program in four .sections. 

The first section will consider the need for adherence to conventional technic in 
the routine performance of reliable serodiagnostic tests. This subject will be con- 
sidered in papers by Drs. Harry Eagle, William A. Hinton, Reuben Kahn, Benjamin 
Mine, and John H. Kolnicr, with .special reference to the tests which each of these 
workers has described. 

Need for training of laboratory personnel will be the subject of the second 
section. The qualifications and training for both labonitory directors and tcchnician.s 
Avill be presented in separate papers. 

The third section Avill di.«cuss the pro.'jocution of the studies to evaluate the per- 
formance of serologic tests within the States. The efficiency of branch State lab- 
oratories and of municipal, hospital, and private laboratories cannot be studied on :i 
national basis. The subject is much too large. Should thi.s Ijc made a function of 
tlie State or largo municipal department of health? Actual e.xperience rvith such 
studies in the States of Jlaryland and New Jer.«ey and in the City of Cleveland will 

be described. 
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Even more significant is the comparison of the rate of emptying in the same in- 
dividual before and after parturition. The mean discharge at forty minutes post 
cibum in 5 patients subjected to this test, was only 38 per cent during pregnancy 
as against 71 per cent, six to eight weeks post partum. 

On the basis of Westphal’s peptone and pilocarpine experiments with gravid 
women, this initial delay in the response to a motor meal is attributed to a hypertonic 
condition of the sphincter choledochus, i.e., to a physiologic dyskinesia reflecting the 
changed hormonal content of the organism in pregnancy. The evidence indicates 
that this delay is a lengthening of the normal ''two-minute pause” that usually 
occurs immediately after the first rise in tonus of the gallbladder wall follomng in- 
gestion of food. 

The resulting biliary stasis accounts for the distended gallbladders found at 
term in 75 per cent of Potter’s large number of cesarean sections and for the thick, 
tarry contents of gallbladders at term which are characterized by a low bile-salt 
(and a high cholesterol) concentration that is comparable only to that found in 
vesicles with a damaged wall. In conclusion, it is believed that the stasis of preg- 
nancy sets the stage for the sequence of events which results in the greater incidence 
of gall stones among women that have borne children. 

WiLMAM C. Henske. 

Hirst, John Cooke, and Strousse, Flora: The Origin of Emotional Factors in Nor- 
mal Pregnant Women, Am. J. M. Sc., 196: 98, 1938. 

So-called "normal pregnant women” might well be highly abnormal, and even 
if they are not they are anxious to a degree beyond that of the so-called "normal” 
non-pregnant female. Types of anxiety are influenced by the social and economic 
gi'oup from which they are selected. In the group of 50 cases adequately followed 
up after childbirth, even thougli the economic situation was unchanged, there was a 
definite lessening of anxiety in 40 cases. The authors make a plea for at least one 
experienced dispensary staif attendant at each prenatal clinic, and for a note of the 
nervous status on each obstetric record. All women showing phobias or even marked 
anxiety during pregnancy should receive sympathetic encouragement by the chief of 
service, and if necessary, psychiatric advice. Among 100 presumably normal preg- 
nant women 75 per cent showed anxiety related to economic stress; 7 per cent to 
their husbands, 10 per cent to other members of their families; while IG per cent 
showed definite phobias concerned with fear of ill-health or death, or of the child 
being defective. 

J. Thornweel Witherspoon. 
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Chicago Gynecological Society 


The following officers were elected for the ensuing year: 


President : 

President-Elect : 

Vice-President : 

Secretary: 

Treasurer: 

Pathologist: 

Editor: 


David A. Horner 
Julius E. Lackner 
Harold K. Gibson 
Edward Allen 
George H. Gardner 
John I. Brewer 
William B. Serbin 
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THE PATIENT AND THE WEATHER. By William E. Peterson, M.D. Vol. 
IV. Part 3. Organic Disease— Surgical Problems. Edwards Brothers, Inc., Ann 
Arbor, Mich, 1938. 

HEMORRHOIDS. By Marion C. Pruitt, M.D., Atlanta, Georgia. President, 
American Proctologic Society, Associate in Surgery, Emory University School of 
Medicine, etc. With 73 illustrations, including 7 in color, 170 pages. The C. V. 
Mosby Company, St. Louis, 1938. 

SYMPTOMS OP VISCERAL DISEASE. A Study of the Vegetative Nervous 
System in Its Relationship to Clinical Medicine. By Prancis Marion Pottenger, 
M.D., Medical Director, Pottenger Sanatorium for Diseases of the Chest; Professor 
of Clinical Medicine, University of Southern California, etc. Pifth edition, with 87 
text illustrations and 10 color plates, 442 pages. The C. V. Mosby Company, St. 
Louis, 1938. 

ESSENTIALS OP OBSTETRICAL AND GYNECOLOGICAL PATHOLOGY, 
with Clinical Correlations. By Marion Douglass, M.D., Assistant Professor of 
Gjmecology, Western Reserve University, and Robert L. Paulkner, Senior Clinical 
Instructor in Gynecology, Western Reserve University. With 148 illustrations, 187 
pages. The C. V. Mosby Company, St. Louis, 1938. 

SEX SATISPACTION AND HAPPY MiYRRIAGE. By the Reverend Alfred 
Henry Tyrer, Clcrgj'man of the Protestant Episcopal (Anglican) Church. Pore- 
word by Robert L. Dickinson, M.D., New Y'ork. Emerson Books, Inc., New York, 
1938. 

EAT AND KEEP PIT. Scientific Secrets of Diet. By Jacob Buckstein, !M.D., 
Consulting Physician in Disease of the Stomach to Central Islip Hospital, etc. 128 
pages. Emerson Books, Inc., New York, 1938. 

TEXTBOOK OP CLINICAL PATHOLOGY. Edited by Roy R. Kracke, M.D., 
Professor of Pathologj', Bacteriology and Laboratory Diagnosis, Emory University, 
etc. With the assistance of twelve outstanding contributors. Illustrated, 507 
pages. William Wood & Company Division, Williams & Wilkins Company, Baltimore, 
1938. 

EL CICLO DE LA MUCOSA VAGINAL EN LA MUJER. Par Guillermo di 
Paola. Illustrated, 70 pages. Editor; El Ateneo, Buenos Aire.s, 1938. 

THE ADREKLYL CORTEX AND INTERSEXUALITY. By L. K. Broster, Clif- 
ford Allen, H. W. C. Vinc.s, Jocelyn Patterson, Alan W. Greenwood, G. P. Marriaii 
and G. C. Butler. With a foreword by Sir Walter Langdon-Brown. Illustrated, 
245 pages. Ciiapman & Hall, Lim. London, 1938. 

ANNUAL REPORT ON THE RESULTS OP RADIOTHERAPY IN CANCER 
OP THE CERVIX. Pirst volume, collated in 1930. With appended Atlas. Edited 
by J. Heyman, Stockholm. Health Section of League of Nations. Geneva, 1937. 

THE SINGLE WOMAN AND HER EMOTIONAL PROBLIaMS. By Jmura 
Hutton, physician, Tavistock Clinic, London. Second edition, 173 pages. William 
Wood and Co., Baltimore, 1937. 

LEgONS DU JEUDI SOIR A LA CLINIQUE TARNIER. Publi.'es sous la 
direction de A. Brindeau. Un volume, 318 pages, 00 lignres. A'igot Prercs, Paris, 
1938. 

LlgOES DE CLINIC.Y OBSTETRICA. Par Clovis Correa da Costa, chefc do 
Servicio de Ginecologia do Hospital da Fundaf/io Gaffnie-Gninle. Livrraria Moiira, 
Rio do Janeiro. 1938. 

PROGRESSIVE RELAX.ATION. By Edmund Jacobson, A.M., I’h.D., M.D.. 
Laboratoiy for Clinical Physiology, Chicago. 494 pages. The University of Chicago 

Press, Chicago, 1938. 
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The fourth section will consider the desirability of licensing or approving for the 
performance of serodiagnostic tests for syphilis, laboratories within the States by the 
respective State departments of health. This discussion will be conducted from the 
standpoint of the private laboratory director by Dr. Frederick H. Lamb of Daven- 
port, Iowa. The health ofiScer’s side will be presented by Dr. A. Wadsworth, State 
Department of Health, Albany, N. Y. 

An additional feature of the meeting will be an actual demonstration of the per- 
formance of the Eagle, Hinton, Kahn, Kline, and Kolmer tests by the originators 
of these procedures. 

Those interested in obtaining further information should write to the Surgeon 
General, U. S. Public Health Service, Washington, D. C. 


American Board of Obstetrics and G-ynecology 

The next written examination and review of case histories of Group B applicants 
by the American Board of Obstetrics and Gynecology, will be held in various cities 
of the United States and Canada on Saturday, November 5, 1938. Last day for 
applying is September 5. 

The next general examination for all candidates (Groups A and B) will be held 
in St. Louis, Missouri, in June, 1939, immediately prior to the American Medical 
Association meeting. 

Application blanks and booklets of information may be obtained from Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (G), Pennsylvania. Applica- 
tions for these examinations must be filed in the Secretary's Office not later than 
sixty days prior to the scheduled dates of examination. 


Books Received 


MEN PAST FORTY. By A. F. Niemoeller, A.B., M.A., B.S. Illustrated, 154 
pages. Harvest House, New York, 1938. 

SYPHILIS, GONORRHEA, AND THE PUBLIC HEALTH. By Nels A. Nelson, 
Director, Division Genitoinfectious Diseases, Massachusetts Department of Public 
Health, and Gladys L. Crain, R. N., Epidemiologist, Division of Genitoinfectious 
Diseases, Massachusetts Department of Public Health. The Macmillan Company, 
New York, 1938. 

MANAGEMENT OF THE SICK INFANT AND CHILD. By’ Langley Porter, 
Dean, University of California Medical School, and Professor of Medicine, etc., and 
William E. Carter, Director, University of California Hospital, Out-Patient De- 
partment, etc. Fifth revised edition, illustrated, 874 pages. The C. Y. Mosby Com- 
. pany, St. Louis, 1938. 

THE TREATMENT OF CLINICAL AND LABORATORY DATA. An Intro- 
duction to Statistical . Ideas and Methods for Medical and ' Dental Workers. By 
Donald Mainland, Professor of Anatomy, Dalhouse University, Halifax, Nova 
Scotia, Canada. With 23 text figures, 340 pages. Oliver and Boyd, Edinburgli, 1938. 

THE HEART IN PREGNANCY. By Julius Jensen, Assistant Professor of 
Clinical Medicine, Washington University School of Medicine, etc. 371 pages. 
The C. V. Mosby Company, St. Louis, 1938. 

TWENTY-EIGHT YEARS OP STERILIZATION IN CALIFORNIA. By Paul 
Popenoe, Sc.D., and E. S. Gosney, B.S., LL.B. Pasadena, 1938. 
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suit that an animal was available in which fetuses within tlie uterus 
could be observed at full term, or at stages of postmaturity correspond- 
ing in development to. newborn rabbits of one, two, or three days. 

In the course of the experiments various anesthetics were used in 
order to permit exposure of the uterus. Occasionally, as the depth of 
anesthesia Avas diminished, a few irregular respiratory movements of the 
fetuses Avere noticed. These gasps tended to confuse the results of 
the experiments Avith stimulant drugs. It Avas decided to eliminate 
general anesthetic agents entirely. Accordingly, section of the lumbar 
spinal cord Aims done to produce loss of sensation over the abdominal 
region to be incised for laparotomy. 

The first experiment carried out witli this new technique, namely, the inhibition 
of labor and the elimination of anesthetics, disclosed the errors of experimental 
methods heretofore used, and revealed the intrauterine origin of respiration 
(Snj’der and Eosenfeld, 1937). i 

Fetuses within the uterus were breathing actively. Iih3’thmical excursions of the 
chest wall and diaphragm continued throughout periods of observation lasting manj' 
hours. Through the thin uterine wall of the rabbit we could distingui.sh unmistahablj' 
that the movements Avere respiratory. Similar findings were obtained in the cat and 
guinea pig. 

Observations Avere next made upon women. Spontaneous fetal moA’cments of 
regular rhj-thm and of a distinctiA'e pattern characteristic of fetal respiration Avero 
seen to be transmitted through the abdominal wall, and motion picture records of 
them were obtained (Snj'der and Rosenfeld, 1937).2 

Up to the present time asphyxia of the neAA'born has been approached 
by the clinician and the physiologist from a standpoint Avhich has re- 
garded the problem to be a matter of the sudden initiation of activity 
in a preAuously dormant system. In recent years the solution of the 
problem has been sought in terms of possible causes of the first breath 
of the neAvborn (Barcroft) f search has been directed toAA'ard discoA'cry 
of some mechanism AA'hieh suddenly comes into operation at the time of 
birth. 

Recognition of the origin of rc.spiratory moA^ements early in embryonic 
life nece.ssitates rcAusion of preAuous aucaa's. Inquiry must be directed 
to the determination of factors AA'hieh may arrest actiA-ity rather than 
to those AA'hieh might initiate a ucaa' process. With regard to the causes 
of intrauterine respiratory failure it may be pointed out that in rabbit 
fetuses shoAA’ing regular respiratory moA'cments, apnea may be induced 
of three different tAqies, namely, ( 1 ) anoxemic; ( 2 ) acapnic; ( 3 ) 
anesthetic. 

PreA’cntion of a.sphyxia of tlje neAA'born, therefore, centers in the 
period preceding birth. It inA'oh'cs the recognition and control of 
factors Avhich cause fetal anoxemia, and suggests caution in the selection 
and dosage of anesthetic and hypnotic agents. 

Certain anatomic abnormalities of the lungs Avhieh are obsciwcd at the 
time of birth, namely, atelecta.sis and pneumonia, may be traced to 
pathologic complications of normal intrauterine respiration. Tlie en- 
trance of amniotic fluid into tlie alveoli of the lung is not a pathologic 
complication of lahoi-, but can be clearly demonstrated to he a normal 
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Original Communications 


FETAL RESPIRATION IN RELATION TO ATELECTASIS AND 
INTRAUTERINE PNEUMONIA* 

Franklin F. Snyder, M.D., and Morris Rosenfeld, M.D., 

Baltimore, Md. 

(From The Johns Hopkins University) 

T he present experiments represent an attempt to throw light upon 
the nature of certain familiar injuries of the respiratory system 
which are evident in the newborn at tlie time of birth. They include: 
(1) Asphyxia neonatorum, or failure of the nervous meclianism which 
controls respiration; (2) atelectasis, or incomplete dilatation of the 
alveoli of the lungs; and (3) pneumonia of the stillborn. 

Since these injuries are present at the time of birth, it is evident that 
they must originate during intrauterine life. How these complications 
involving the respiratory system can occur while the fetus is still within 
the uterus requires explanation. In order to trace the origin of these 
abnormalities, it is essential to determine the normal state of activity 
of the respiratory system of the fetus before birth. 

I. physiologic factors in the control of intrauterine respiration 

The work began with an attempt to resuscitate asphyxiated babies 
by the injection of respiratory stimulants, and later was carried over 
to laboratory animals. Injection of various respiratoiy stimulants 
directly into rabbit fetuses vnthin the uterus was tried in an effort to 
overcome the fetal apnea. No success was met. We were surprised for 
two reasons at this failure to arouse the fetus from a state of apnea. 
First, various traumatic factors associated with delivery had been 
eliminated, since the fetus was studied before the onset of labor; and 
second, in the rabbits studied, prolongation of pregnancy had been ac- 
complished by the injection of pregnancy urine extract with the re- 

•Prosented at a meeting of tlic Ob.stetrical Societv of Philadelphia. November i. 
1937. 


Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their “Original Communications.” 
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"With the onset of breathing of air there is a striking increase in the dilatation 
of the alveoli wliich is clearly evident within one minute following delivery (Fig. 2). 
In a littermate which survived delivery for two days, the dilatation of the alveoli 
is increased still further. 

Investigation has also been extended to the human being to include observations 
upon the structure of the lungs before and after birth. In human fetuses obtained 
before the breathing of air, the lungs were not completely collapsed but showed 
well-formed alveoli (Fig. 3). It was definitely known that no air had been breathed, 
since the full-term fetus was obtained at autopsy, being removed from an intact 
amniotic sac two hours following death of the mother from eclampsia. The cervix 
was not dilated and the membranes were unruptured. The alveoli are patent and 
the degree of dilatation reveals the effectiveness of the tidal movements of fluid 
throughout the respiratory tract. It is evident that respiratorj' movements within 
the uterus exhibit a function which is retained throughout postnat.al life, namely, 
the capacity to expand the alveoli. 

Microscopic examination of tlie lunnan fetal lung gives additional 
evidence that the alveoli are not empty before birth hut that amniotic 



Fig-. 1. Fig. 2. 

Fig. 1. — Normal rabbit lung before birth. The fetus was showing regular re.splra- 
torj' movements within the uterus at the time of sacriflcc. X20. 

Fig. 2. — Increase in size of the alveoli one minute after delivery and the onset of 
the breathing of air. The animal is a littermate of the fetus in Fig. 1. The rapid 
expansion of alveoli at birth prevents drowning of the newborn. The alveolar surface 
now obstructed by amniotic fluid thus becomes relatively greatly reduced. X20. 

fluid fills the lung (Fig. 4). Cells and debris, characteristic of amniotic 
fluid are readily identified in the alveoli and bronchi of fetuses which 
had died before removal from the amniotic sac. 

Another problem arises at this point. If the alveoli are filled with 
amniotic fluid at the time of birth, why is the newborn not drowned? 
A clue is afforded by microscopic examination of the lungs shortly after 
delivery when hretithing of air has .lust begun. 

In the lung of a child which had died eight and one-half hours 
after delivery (Fig. 6), the dilatation of the alveoli is in striking con- 
trast to that observed in lungs obtained before the breathing of air 
had begun (Fig. 5). In the human being, as well as in the rabbit, it is 
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consequence of fetal respiration. The presence within the lung of 
amniotic fluid and a tidal exchange of this fluid between the alveoli and 
the amniotic sac has been proved by experiment. India ink injected 
into the amniotic sacs of littermates enters the alveoli or the lungs 
of fetuses which are breathing, but in apneic fetuses fails to enter the 
lungs (Snyder and Kosenfeld).^ 

The rate of exchange of fluid between the lungs and the amniotic 
sac has also been determined. In breathing fetuses particles of ink 
enter the lungs within a minute after injection, blackening of the lungs 
being easily evident without magniflcation. 

Additional evidence showing that the alveoli contain amniotic fluid 
before birth is afforded by the regular occurrence of cellular debris 
of amniotic fluid in the lungs. 

In the light of these findings it is evident that breathing of abnormal 
amniotic fluid containing debris of excessive amount or abnormal type 
may result in injur3'- of the lungs before birth. Obstruction of 
bronchioles during intrauterine life may lead to incomplete dilatation of 
alveoli, or atelectasis. Contamination of the amniotic fluid by irritant 
substances, e.g. meconium, or bacteria may cause inflammatory changes 
of the lungs before birth, and result in the death of the fetus with intra- 
uterine pneumonia. 

The occurrence of fetal respiratoiy movements throughout a large 
part of intrauterine life and the effectiveness of these movements in 
maintaining a tidal flow of amniotic fluid between the interior of the 
lungs and the amniotic sac lead to the conclusion that intrauterine 
respirator}’- movements are essential for the development of a normal 
lung. 

II. DILATATION OP THE PULHONARY ALVEOLI BEFORE AND AFTER BIRTH 

In order to compare the state of dilatation of the alveoli in lungs 
obtained before air is breathed with those of animals which had breathed 
air for various intervals following deliver.y, rabbits were prepared ac- 
cording to the method previouslj’- described for the observation of 
intrauterine respiration. Fetuses were removed from one horn of the 
uterus and after breathing of air for periods of one minute or longer, 
the trachea was clamped. The animal was dropped into formalin. A 
half-hour later the chest Avail Avas incised to facilitate fixation; tAA’O 
daj'^s later the lungs AA’ere removed for histologic examination. As a 
control, fetuses of the opposite horn Avere dropped into formalin AA’ith- 
out removal from the uterus, after the trachea had been clamped through 
the intact uterine Avail. Intrauterine respiration Avas occurring in many 
of these fetuses at the moment AA’hen the clamp Avas applied. 

Results of a typical experiment are illustrated by lungs obtained from three 
littermates, sacrificed at twenty-nine days, which is the beginning of the period 
of \uability. In the control fetus which had never breathed air, the lung is not 
collapsed but the alveoli are patent and well developed (Fig. 1). The degree of 
dilatation of the alveoli reveals the influence of intrauterine respiratory move- 
ments. 
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during intrauterine life the alveolar septa become thin and the alveoli 
are partly dilated ; in the second stage, occurring after the breathing of 
air, there is a rapid increase in alveolar expansion. Current views 
regarding atelectasis of the newborn and its pathogenesis have been 
reviewed and criticized recently by Farber and Wilson (1933).=’'’ 

Tlie foregoing attempt to determine the normal degree of dilatation 
of the alveoli during intrauterine life on the one hand, and on the other 
to distinguish that stage of exjiansion which characterizes early post- 
natal life, may clarify the natur? of atelectasis. It seems evident that 
atelectasis may arise during intrauterine life as a consequence of ob- 
struction of the normal tidal flow of amniotie fluid in tlie respiratory 
tract. In case obstruction occurs at the time of delivery, there will be 
failure of alveolar expansion beyond the stage normally present witliin 
the uterus. In establishing criteria for the recognition of atelectasis 
during early postnatal life it may be pointed out that the increase 



Fig. 5. Fig. c. 

Fig. 5. — Lung of child before tlie breathing of air. Tlie alveoli are well formed, 
.showing tliat re.spiratory movements serve to expand the alveoli before birtli as Vt’Cll 
as afterwards. 'The baby was stillborn following ob.struction of tlie umbilical circula- 
tion during labor at term. X20. 

Pig. G. — Lung of child after breathing of air-for elglit and onc-lialf liour.s, .slioivlng 
great Increase in .size of tlie alveoli. The baby cried at once following dellverj' Ii.v 
forceps at term but re.splration ceased eiglit and onc-lialf liours later. Autopsy showed 
Intracranial hemorrhage and rupture of the tentorium. X20. 

in expansion following the breathing of air is not uniform throughout 
all of the alveoli (Fig. 6). AVidely dilated alveoli arc seen adjacent 
to areas in which expansion of alveoli has not yet e.xceeded the .stage 
characteristic of intrauterine life. 

CO.VCfJj.SION.S 

1. The lungs are not collapsed before birth, but the alveoli are well 
formed and partly dilated, being filled with amniotie fluid. 

2. Breathing of air instead of fluid results in .a raiiid increase in the 
dilatation of the alveoli. 
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e^ddent that, although the lungs contain amniotic fluid at the time of 
birth, the elasticity of the alveolar walls permits an increase in size of 
the alveoli of such magnitude that the surface area now obstructed by 
fluid becomes relatively greatly reduced. 



Fig:. 3. — ^Normal human lung before birth. The alveoli are not collapsed, but are 
distended with amni.btlc fluid as a result of intrauterine respiratory movements. No 
air was breathed, since tlio full-term fetus was removed at autopsy from the intact 
amniotic sac, two hours following death of the mother from eclampsia. X20. 



Fig. 4. — Alveoli of normal human lung before birth containing cellular debris of 
amniotic fluid. Same section as Pig. 3. X350. 


In brief, a comparison of the structure of the lungs before and after 
birth shows that there is a gradual preparation for the sudden transition 
at birth from placental to pulmonary ventilation. Two stages in the 
expansion of the alveoli are clearly revealed : in the first stage, occurring 
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slowly; cyclopropane more rapidly, and ethylene and nitrous oxide more quickly 
than the other^ three. The elimination time, of course, is graded as it exists under 
average conditions, for with any given anesthetic it will vary with both the length 
of time and the depth of administration. 


Table I. Action of Certain Anesthetics and Analgesics 
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‘Open drop method administration. 

tSemiclosed metliod administration. 

JWithout sustained anoxemia. 

§ Closed c.c. absorption. 

The oxygen content of the absorbed mixture under average conditions is somewhat 
dependent on the method of administration. With ether, chloroform, and ethyl 
chloride, when administered by the open drop method, some of the oxygen in the 
air will be displaced by the vapor of the anc.sthetic. Consequently, the customary 
20 per cent is thereby somewhat reduced. The mucus produced by the irritant action 
of these agents also interferes with absorption which further decreases the intake 
of oxygen. With nitrous oxide and ethylene, the oxygen content of inspired mixtiire.s 
is likely to be further decreased because of the relatively feeble nature of these 
agents. With cyclopropane the oxygon content is, of course, very high, as already 
explained. 

The carbon dioxide content of tlie maternal blood has a relationship to the prob- 
able necessity of resuscitating the newborn. With an agent that markedly stimu- 
lates respiratory function, and with no provision for rc-breathing, the carbon 
dioxide will, to a large extent, be eliminated. This occurs wilh ethyl ether and 
divinyl ether. Chloroform is a definite depressant to rc.spiration, and therefore the 
carbon dioxide content of the blood will be high. With nitrous oxide and oxygen, the 
CO. of the blood depends largely on the amount of re-breathing instituted. ^Vith 
cyclopropane, which has no early respiratory stimulating effect, the carbon dioxide 
content of the blood is believed to be at a high level. 

Among the nonvolatile sedative agents morphine sulphate hn.s of course the 
greatest respiratory depres.sing elTect. The barbiturates may be graded from 1 to 
Scopolamine stinnil.ates metabolism, and therefore the respiratory center, but 
this action is counteracted by its cortical depressant quality .allaying cmolioiial 
activity. Atropine stimulates the respiratory center to a certain slight extent, fmd 
probably also affects respiration directly through the mechani.sm of stimulating 
metabolism. 

From the .above do.=cription we learn that nitrous oxide is well adapted to obstetric 
anesthesia and analgei-ia if sufTieient oxygen can be administered with it. Continuous 
care is, however, indicated to prevent ano.xcmia and anoxia. Cycloprojiatie is a 
depre.s4nt but its elimination time i.s rapid nnd the high oxygen content adminis- 
tered with it is favoniblc. Ethyl ether is not quite so favorable, largely because 
of its slow elimination time. 
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3. The newborn is not drowned although the lungs are filled with 
amniotie fluid at tlie time of birth. Adequate aeration is promptly 
provided, since the elasticity of the alveolar walls permits an increase 
in size of the alveoli of such magnitude that the surface area now ob- 
structed liy fluid becomes relatively greatly reduced. 

4. Breathing of abnormal amniotie fluid containing debris which ob- 
structs the respiratory passages may result in injury of the lungs be- 
fore birth and cause atelectasis. Bacterial contamination of amniotie 
fluid may result in intrauterine pneumonia. 
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DISCUSSION 

DE. BALPH M. TYSON. — Dr. Sn 3 'der has sliomi us that the respiratoiy sj’stem 
functions before birth. Our problem as obstetricians and pediatricians is now 
to assist this sj’stem to carrj' on while the great changes in environment are oc- 
curring. Heretofore we have been accustomed to regard the problem simplj* as one 
of helping to initiate respiratory function after birth has occurred. 

In a study of deaths over a seven-j'ear period, we have found that early placental 
separation, placenta previa, abnormal cord conditions, and unknown causes of 
asphj-xia, caused 14.4 per cent of the total deaths. If we were to add the deaths 
caused bj- cerebral trauma and atelectasis, newborn deaths due to asplyxia would 
reach 20 per cent. In addition manj' newborn babies recover from asphj'xia, the 
cause of which in manj' instances is onlj' a guess. Tliese figures give a small idea 
of how important is this problem of respiration in the newborn. 

Neonatal statistics are not of much help as given at present. The international 
list groups too manj' conditions under the heading “other diseases peculiar to earlj' 
infancj'.” Asphj-xia deserves separate mention and some steps should be taken to 
secure more detailed information on the part it plaj'S in newborn mortality. A 
commission similar to the one on maternal mortality might be a good waj- to helii 
solve this important problem. 

DE. HENEY S. EUTH. — Since Dr. Snj'der has mentioned the depressing action 
of certain anesthetic and analgesic drugs I would like to compare their characteristics 
which affect the maternal respiratory- function, and therefore the re.spiratory activitj- 
in the newborn. 

In the accompanying table I have listed only the agents commonly employed 
namely ethyl ether, chloroform, divinyl ether, cj-clopropane and nitrous oxide. The 
characteristics about which we have definite information have been graded for each 
of these various agents on a sliding scale, 5 being the maximum response, and 
1 the minimal response. 

The most important information we should know about an agent is in regard to 
its depressing action on re.spiratory function. All the inhalation agents, with the 
exception of cyclopropane, in-oduce a primary stimulation with .a subsequent de- 
pression of respiration in the deeper stages of anesthesia. "With ether and chloro- 
form, on-coming depression occurs at the lower level of the second plane of the 
third stage of anesthesia. Cy-clopropane, of course, is more depressing than ethyl 
ether, but its depres.«ant effect is overcome to a large extent by the large volume of 
oxy-gen with which it is administered. Neither nitrous oxide or ethylene are in 
themselves depressing to respirations, but when accompanied by varying degrees of 
oxygen deprivation, corresponding degrees of respiratory depression are present. 
The dur.ation of this depression of respiration is to a certain extent proportional 
to the elimination time of the agent. Ethyl ether and chloroform are eliminated 



VISCERAL ALLERGY 

James R. Goodall, M.D., and R. M. H. Power, M.D., Montreal, Que. 

(From the Wards and Fesearch Laboratory of St. Mary’s Hosyital) 

A llergy is a new science with unlimited possibilities. It may be 
^ of interest to abstract the first paragraph of a previous article to 
convey a broader concept of this difficult subject. The local and gen- 
eral manifestations of allerg}'^ are due to a local or general h.ypersen- 
sitivity to certain provocative substances, allergens, Avhich either gain 
entry into the circulation bj’’ absorption through the alimentary tract, 
or by bacterial invasion, or b}'^ hj'^podermic injections ; or they may act 
locally bj’" contact, inhalation or any other mode of approach. The 
presence of an allergen either in the circulation, or by contact, in 
sensitive indhdduals, produces in the sensitive tissues certain protec- 
tive antibodies, or antigens, which are liberated by these cells when 
the allergen invades their domain, and the resultant is a form of irrita- 
tion expressed either as an extravasation or a spasm. The extravasa- 
tion is due to definite changes in the capillarj'' lining epithelium, and 
the spasm, it is thought, is due to irritation of the neuromuscular 
mechanism. These antibodies are called allergins. They are a pro- 
tective device. The results in the sentieait patient are protean in their 
symptomatology. The cells or organ affected determine, to a great 
extent, the nature of the symptoms. In the nose, the common mani- 
festation is hay fcA'er, or hemorrhages due to plasma, or cellular 
extravasations, respectiA’^ely ; astlima, due to iiiAmluntaiy muscular 
spasm and extraAmsations ; urticaria, due to focal shin dystrophies; 
local edemas, due to subcutaneous outiAOurings ; eczema aaid prurigo, 
due to disturbance of ner\'e nutrition ; and disturbances of the genital 
cycles, due to spasm or derangement of the normal secretions. These 
are the commonly recognized manifestations. But there is no organ 
or system of the body AA'hich may not be the seat of allergic symptoms. 
It Avas shoAvn, in a preAuous Avork, that the sex organs are commonly 
affected; that the migraine is an expre.ssimi of brain allergy, and cases 
of spreading paralysis a7id cojiia Avere quoted, of undoubted allergic 
origin. 

It is proposed to detail the cases in Avhieh unusual and startling 
trains of symptoms arise out of inA'olA'cment of specific organs in al- 
lergic states, producing conditions clo.sely simulating tlic Avell-J’ccog- 
nized organic diseases. These Avill be dealt Avitb in the folloAving order: 
Inte.stinal, hepatic, peritoneal, cardiac, muscular, and cei’cbral. 

Inicsiinal Allergy . — In a paper entitled “Mucous Colitis”^ Goodall 
named allergA- as one of the frequent cau.ses of colit i.s. Further observa- 
tion has confirmed this opinion beyond i-efutation. The coiuiiticm Jtiay 
be a more or less permanent, chronic slate, or it may he periodic in its 
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I would like to ask Dr. Snyder about the results of spinal anesthesia on intra- 
uterine respiratoiy movements and more about his experience with the barbiturates. 
I would like to ask how long he believes the intrauterine respiratory movements 
may be abolished by either anoxemia or anesthetic action, and still allow the fetus 
to be delivered viable. 

Finally, since it has been our clinical impression that when cyclopropane has been 
administered for longer than fifteen to twenty minutes before delivery, there may 
be some diflSculty in resuscitating the baby. I should like to know whether Dr. 
Snyder has administered it for more than fifteen minutes, and if so, whether or not 
there was ultimatelj’ produced an absence of tliese intrauterine respiratory move- 
ments. 


DR. PENDLETON TOMPIQNS. — V7c know that the total alveolar surface 
of the lungs is very large, and now Dr. Snyder has shown that before birth the 
alveoli are filled with amniotic fluid. It is therefore quite possible that an important 
fluid exchange, through transudation, occurs in the fetal lung. If such transudation 
can be shown to occur we may be able to explain certain cases of hj'dramnios or 
oligohydramnios. It is noteworthy that oligohydramnios has been noted in associa- 
tion mth congenital stenosis of the trachea. Is this oligohydramnios the result of 
interference with fluid exchange through the lower respiratory tract? 

DR. SNYDER (closing). — To explain the asphj-xia associated with cesarean 
section under local anesthesia, or following spinal anesthesia, one might speculate 
as follows: Of the three types of fetal respiratory failure which were observed 
experimentally, namely, anesthetic, acapnic, anoxemic, one can rule out the first and 
second, leaving only anoxemia to be considered. The oxygen supply of the fetus 
may be diminished by impairment of the uterine circulation resulting from increased 
tonus of the uterine muscle. This effect becomes more marked as term is approached, 
since at this time the uterus responds more readily to stimuli, like exposure to air 
in the course of cesarean section, spinal anesthesia, oxytocic drugs. 

Dr. Ruth asked how long after the circulation has been interrupted is it possible 
for a fetus to be born alive. We have done the following experiment. The entire 
litter of a rabbit at full term was obtained within the unopened uterus after 
sacrifice of the maternal animal and prompt extirpation of the intact reproductive 
tract. At various intervals fetuses were removed from the uterus and tlieir ability 
to survive was noted. If removal to the air was delayed longer than fifteen minutes, 
the animals did not sur\dve. Injury may be evident much sooner, and they may 
start to breathe but eventually succumb. Obviously this simple experiment does not 
settle the matter in the case of the human being. 

With regard to the duration of narcosis in relation to the condition of the fetus 
at delivery, a large problem is presented. The matter of dosage arises and quantita- 
tive studies become necessary. We have merely tried to illustrate the qualitative 
aspect, namely, that the effect upon the fetus may differ strikingly from that upon 
the mother, following administration of numerous anesthetic and hypnotic agents. 
With cyclopropane the mother was deeply anesthetized, shoving no corneal reflex for 
fifteen minutes at least, and yet the fetuses were breathing at a rapid, uniform 
rate. The opposite was true with pentobarbital, for with this drug fetal respiration 
was depressed or abolished before the maternal animal gave evidence of analgesia. 
Obviously, the fetus has a special physiologj'. 

In connection with the question of the absorption of amniotic fluid by the fetal 
lung and the relation of hydramnios to fetal respiration, it is interesting to note 
that amniotic fluid is greatly reduced invariablj* in the rabbit a's term is approached. 

Regarding the removal of debris from the upper respiratory tract in resuscitation, 
one may stop to reconsider how much fluid the child can tolerate in the respiratory 
tract. The baby seems to have greater resources in taking care of fluid tlian we 
had surmised. Of course, amniotic fluid differs widely among individuals with respect 
to the amount and type of debris. One child is covered with a thick vernix caseosa 
while another is clean. Injury of the fetal lung results from breathing of abnormal 
amniotic fluid. 
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symptoms simulatiug gastric ulcer without liematemesis or the acute 
local tenderness, torpitude and flushing of the face after meals, palpi- 
tation and profound muscular and mental lassitude. 

Eepatic Allergy. — ^Probably the most interesting type of spastic al- 
lergy is that which atfects the bile passages, simulating hej)atic colic 
and probably pancreatic regurgitation. These eases are moderatel}'’ 
common. They have come under observation in the last year. The 
sjTuptoms are those of hepatic colic. The pain is right-sided, referred 
to the breast, shoulder and back; occasionally (in one ease) the pain 
had the distribution also of involvement of the pancreas, in that tlie 
pain radiated also distinetl}’’ to the left of the mid-epigastric line. 
The history suggests gallstones so closely that all the patients were 
operated upon for this diagnosis, Avithout finding stones at operation 
or in skiagraphs. The history of one of these cases Avill do more to 
clarify this s^mdrome than any other enumeration of findings. The 
patient, a physician Avife, mother of three children, had five distinct 
and severe attacks characteristic of hepatic colic. X-rays Avere nega- 
tive. Tipp test negath^e. But OAving to their characteristic onsets and 
the seAmrity of the symptoms, non-opaque gallstones became the final 
diagnosis. Operation revealed a pei'fectlj^ healthy gall bladder and 
bile passages. The gall bladder Avas removed. Patient made an un- 
CA^entful recovery. Three months later she had a severe recurrence, 
and sis months later another. She then came under the Avriters’ care 
for a menstrual disturbance of allergic origin. She gaA^e a familial 
history replete with allergic manifestations. Her husba.nd, the doctor, 
is also allergic, all her children are allergic. She herself had a minus 
18 basal rate, and AAms dcAmid of gastric free hydrochloric acid. She 
had most distressing attacks of migraine. After being under observa- 
tion, but before the diagnosis Avas made, she had tAA’o severe colic 
attacks. The second lasted almost three hours. In the attack, three- 
fourths of a grain of morphine only aggravated the symptoms. Mor- 
pliine, it is interesting to note, I’aises tlie intrabiliary pressure. She 
noAV learned that these attacks iiiAmriablj" folloAved the use of com- 
poimd tablets of aspirin, phenaeetin, caffeine and codeine, Avhich she 
took for her migraine and facial neui*algia. Since this determination, 
she has been Avholly free from biliary attacks. Since being placed 
upon XXX minims of hych'oehloric acid and 4 gr. of thyroid (Bur- 
roughs Wellcome) t.i.d.p.c., she is no longer appreciably allergic, 
being free from migraine and escheA\dng aspirin. It may be inter- 
polated that a.spirin is a very common allergen in susceptible patients. 

Two other eases gaA'e a history somcAvliat analogous. A fourth came 
into the surgical AA-ards of St. Mary's Hospital and under the care of 
the surgical resident, Dr. MacCormick, Avho has had an extensive 
training in allergy at the Childi*en's Memorial Hospital. X-ray and 
other tests aa'CI’C negative. Amyl nitrate and later adrenalni gave 
immediate and complete relief. Later it Avas found that the allergen 
Avas a food product. Its deprivation prevented a i-oeurrence. Li all 
these cases the condition .seems to point to a spa.sm of the .sphincter 
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manifestations, just as allergic states, as described and accentuated 
in a previous paper on allergy of the iielvis.- It may be added that 
the s^miptoms may be fixed in one part of the bowel, or may shift, 
afliecting- now one section of the colon, now another, and it may be 
further stated that the condition ma}'- be spastic or hypersecretive. 
The dominant symptom in the majority of cases is not acute pain, but 
a burning sensation. At times the pain is quite severe, occasionally 
cramp.y. There is generally tenderness over the ascending or descend- 
ing colon. Backache is an invaluable accompaniment. Constipation 
is the rule. The stools are small in the spastic type, large and covered 
with inspissated or glaiy mucus in the hypersecretive type. In this 
respect, mucous colitis of allergic origin does not differ from colitis 
from other causative agents. The pain or tenderness may be fixed 
over the cecal region, thereby resembling appendicitis or pyelitis; or 
a pendulous cecum may closel}’- resemble right tuboovarian trouble. 
If the pain is permanent!}’’ fixed at the hepatic flexure, cholecystitis 
may be suspected. 'When the transvei’se colon is affected, the symp- 
toms may cause one to suspect gastric disease; and involvement of 
the splenic flexure may give the patient severe precordial pain, with 
a fixed idea that she is suffering from cardiac disease. Sigmoid in- 
volvement closely resembles the OA’arian diseases, or may cause one to 
suspect diverticulitis, or pyelitis. Not infrequently an extension of 
the process to involve the rectum, causes tenesmus and exacerbation 
of any hemorrhoidal symptoms. The fact that the symptoms most 
frequently are not fixed, but pass from one colic area to another, 
almost at once leads one to suspect the correct cause. Palpation of 
the colon reveals general or local tenderness over the colonic area. 
The colon may be distended, or more frequently, present the hardness 
of a hawser. Constipation is the rule, Avith occasional bouts of bowel 
hyperactivity. There is always improvement after such a development. 
Upon aAvakening, there is a general abdominal soreness, and upon 
rising, backache and occasional articular rigidity. 

A painstaking history, both pei’sonal and familial as to allergic sus- 
ceptibilities, will greatly help in determining the proper cause. Alter- 
nating periods of reeoA’ery and recrude.scence characterize the major- 
ity of cases. Patients are generally much more uncomfortable at the 
before or during the menstrual epoch. 

Referred gastric symptoms are not uncommon. These are generally 
of the nature of nausea and eructations several hours after meals, or 
tremendous bloating. 

Direct gastric symptoms are A’ery varied, and may simulate organic 
gastric diseases so closely as to defy clinical differentiation. It is only 
by a process of exclusion, by tests of gastric function, Avhich is not dis- 
turbed in allergic diseases, and by a suggestive personal and familial 
history of allergic manifestations, that the tine nature of the dysfunc- 
tion may be opined. In infancy, one of the commonest manifestations 
is pylorospasm, and regurgitation. In childhood, incipient hunger, 
followed after a small quantity of food, by an anorexia ; in adult life. 
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ized to any special part. Especially prone to this local manifestation 
are the Fallopian tubes at the fimbriated ends. (Pig. 1.) In the eases 
where the peritoneum, visceral and parietal, is involved, the edema 
is variable in quantity, in one ease presenting a truly Avater-logged 
condition (Pigs. 2, 3, and 4). In another ease described by a colleague, 
the peritoneum was like a soaked .sponge. Under these circumstances, 
the peritoneum, being indilferently securely attached to its underlying 




Fig. 3. — Slight peritoneal edema. 



Fig. 1. — Allergic edom.i of the peritoncun!, fdiowing cougtilum and llf|uld .‘tpaccs-. 

structures, is thrown into numerous edematous convolutions wliicli are 
covered by a single layer of flattened cells. Drawings of these demon- 
strate this condition very cleai’ly. In other instances, the sections 
show the cxfravasated lymph in the widely dilated lymph sjmces of 
the Fallopian fimbriae. In one case, a child of 7 .year.s, very allergic, 
the peritoneum was as though it had been infiltrated everywhere by 
a syringe. 
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of Odie, and an elevation of inti-abiliary pressure. Corroborative proof 
of this was found in the exacerbation of the condition by the use of 
morphine and its immediate relief b3’' the antispasmodics, and bj'' mak‘- 
ing the patient nonallergie, either by correcting the existing endocrine 
dysfunction, or bj’- finding the causative allergen which disposes to 
allergic susceptibilit3L It wms clearl3’- pointed out in the previous 
paper, quoted above, that endoeidne dysfimction often becomes the 
exciting factor in predisposed individuals, and the correction of the 
endocrine d3'^scrasia removes the suseeptibilit3'’ to allergens. It was 
also pointed out that the allergic state is familial or acquired, and is, 
in these eases, the constant subsoil wdiich comes to the surface wdien 
the general health is lowered by disease or dei’anged function. Noth- 
ing in the human metabolism is left to hazard, each function being- 
under the control of another function and it, in turn, under another. 
The final arbiters are the endocidnes. D3^sfunctions of these are the 



Pig. 1. — Coagulated and liquid edema of the fimbriae. The empty spaces and 
dilated subfrimbrial lymph channels were originally filled with liquid lymph. Coagula- 
tion has occurred only at the peripherj'. 


neeessaiy precursors of metabolic upsets. Under these d3’^sfxmetions 
of malnutrition of cell and bod3’' general^'', familial, or acquired, allergic 
susceptibilit3'^ ina3^ become a dominant factor in diseased states. 

In the patient who had severe pain referred also to the left side, the 
inference wms drawn that the intrabiliaiy pressure caused a back pres- 
sure along the duct of Wirsung into the head of the pancreas, thereb3^ 
causing acute edematous pancreatitis, a condition so elearU described 
by Dr. Edward Archibald in “Acute Edema of the Pancreas” (Ann. 
Surg. November, 1929). 

Allergy of the Peritone^im . — There are a few of these cases that are 
of minor degree. In a prewous paper allerg3’- of the pelvic cavit3^ was 
fully described, espeeiall3'' wdien combined with pelvic inflammatory 
disease. How^ever, allerg3’^ of the peritoneum ma3* be general, wdthout 
other signs of local disease, or the allergic extravasation ma3’’ be local- 
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many spasms of a similar nature in other parts of tlie body, especially 
in the abdominal wall, intestines and uterus, are freciuently complained 
of without ever a thought being given as to their true character. These 
are extremely common, and of unusual interest. They tend to recur 
in the same spot, when that area has once shown its susceptibility to 
its pregnancy change of environment. The muscles of the loins are 
particularly prone to this tj^ie of spasm, but any musculature may be 
involved. In two eases, the clinical interest is great, owing to the 
doubt which attended the eases until the proper diagnosis was 
established.' 

T]ie first was a multipara, 38 years of age. Ten days before an anticipated de- 
livery, she was seized with an excruciating pain in the right loin. Upon examina- 
tion, there was no marked tenderness, slight rigidity, but the subjective sjTnptom 
was intense. Morphine, % gr., did not Relieve at all, nor did a repeated dose effect 
any appreciable change. The pain gradually subsided, leaving a very marked sore- 
ness. Patient described it as a cramp. There had been no gastrointestinal disturb- 
ance, and a catheter specimen proved negative. The pain and soreness gradually wore 
off. A week later, I sectioned her and carefully examined all the organs of the right 
abdomen, without finding anj’thing that offered an explanation. However, when 
coming out of the anesthetic, the patient again awoke to this fearful pain, wliich 
again was similarly localized, and would not respond to morphine. Suddenly its true 
character was defined, and the patient was given almost magical relief, by the ad- 
ministration of adrenalin. 

In another somewhat similar case, the spasm of the oblique muscle could be 
distiiictly felt. It was promptly relieved by adrenalin. Such abdominal spasms in tlie 
majority of pregnancies fortunately are of short duration, and do not require treat- 
ment. But it is well to be au fait as to their true cliaractor, and to the knowledge 
that they can be relieved, but not by morphine or other narcotics; anti.spasmodics 
would be a more logical procedure. 

Cerebral Allergy. — Last, the eifects of allergy upon the central and 
peripheral aiervons .sj^stem. In the previously quoted work on allergy, 
the authors described a. case of allergic paresis during pregnancy, due 
to excessive extravasation of fluid from the choroid plexus. It is now 
well recognized that allergic edema of the brain is extremely common, 
rarely exjiressing itself in convulsions, but commonly in migraine, 
hemicrania, hemifacia, neuritis, jjapillary and conjunctival edema. 

DIAGNOSIS 

The diagnosis will rest upon the history. A metieulou,sl 3 " careful 
inquiry into the personal and family histoiy for some of the stignins 
of allergj^ is one of the most important preliminary .steps. The pres- 
ence or absence of hay fever, asthma, bronchitis, eczema, prurigo, 
local edemas, acute poisoning by certain food producing vomiting 
bouts, neiiralgia.s, and migraine, especially at the time of menstruation 
should be noted. These should be followed by a careful physical exami- 
nation, including all the sense exten.sion means to e.xclude organic dis- 
ease. The basal metabolic rate should be e.stahlished, and when nonnal, 
if the clinical picture of allergy is convincing, the thyroid therapeutic 
test will frequently prove that the metabolic estimation is wrong. The 
writers invariably add 10 to a minus reading and subtract 10 from a jilus, 
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Cardiac Allergy . — This condition can be diagnosed only by the his- 
tory of allerg3’-, symptoms, aaid recovery under appropriate treatment. 
The cardiac sj^mptoms maj’’ vaiy from preeordial pain to acute pseudo- 
anginal attacks with a residual of pain that maj- last for twenty-four 
hours or more. Several of these eases have come under observation 
in women of allergic traditions, in Avhom appropriate treatment has 
immediatel}^ relieved the .spasm, and removal of the offending agent, 
or a correction of the defeetiA’'e metabolism, lias led to permanent 
relief. It is thought by general pathologists that manj^ of the eases 
of cardiac death, Avithout demonstrated eoronaxw disease", and more 
e.specialty in children, are probabl^y allergic in character. In Goodall’s 
paper on the toxicity of colitis, cardiac distress and fear of impending 
death are fullj* described. 

Hoav frequentlj’- one finds among physicians and others, signs of 
acute and chronic cardiac distress dxie to the allergic cardiac effect 
of a focus of infection, the remoA^al of AA^hieh gives almost immediate 
release from both fear and pain. Mention need hardty be made of the 
pulmonary complications of allergj’-: asthma, bronchitis, pulmonary 
and laryngeal edema, and lingual arrd oral SAvelling. 

An obstetric patient Avas admitted to the private ward, in Avhat proved to be 
false labor. For economic reasons, a therapeutic induction was attempted with castor 
oil and pituilrin, beginning Avith 2 minims and increasing 1 minim CA’cry half hour 
until a dose of 7 minims Avas reached. It proA-ed ineffectual. Slie returned to the 
hospital ten days later in true labor. When about fully dilated, AA'itli membranes 
ruptured, labor pains ceased, and the resident later gaA-e lier 3 minims of pituitrin. 
Within one-fourth of an iiour the patient AA’as cyanotic, her lips AA'cre tAA'ice their 
natural size, the tongue AA-as SAvollen tAA’ice its normal dimensions, tlie face aa’us 
edematous, there Avas air hunger due to larj-ngeal edema, and both lungs AA’ere filled 
Avith moist, diffuse rales. Tlie condition Avas suddenly critical for both mother and 
child. Oxygen and helium AAcre used AA’ith good effect, and after the administration 
of 5 minims of adrenalin, the patient quickly recoA-ered. Her temperature, meanAA’hile, 
shot up to 104° F., and the pulse AA’as OA’er 140, and the blood pressure rose rapidly 
from 110 to 150. 

In another case the patient, a graduate of the Montreal Homoeopathic Hospital, 
AA’ho had knoAvn that she Avas allergic to certain drugs, Avas given a hypodermic 
of morphine on her second day post partum. Within an hour, her face Avas sAA'ollen 
almost beyond recognition. The conjunctiA-ae AA’ere so edematous that they hung in 
Avrinkles. The tongue A\’as half as largo again as normal. Dy.spnea supcrA’ened, 
and her temperature rose to 105° F., AA’ith a seA’ere chill. Adrenalin quickly controlled 
the discomfort, and in tAA’onty-four hours the patient AA’as back to a quasinormal state. 


Muscular Allergy. — Allergic inriscular dA'strophies are A'ery conrmorr. 
One lias brit to recall the muscular spasm of asthma, to realize Avhat 
a profound arid persistent effect this maA' produce. Birt one finds 
muscular .spasm of an allergic nature under rnan^’ and A'aried patho- 
logic states. The Avriters AA’ish to draAA' attention to the muscular 
spasms of pregnancj', Avhieh are an expression of a toxieitj'-produeing 
jillergic spasm. The percentage of Avomen aa'Iio suffer from these pain- 
ful spasms of the legs, thighs, and feet, is A'crA* high. The spasm is 
acute for a time, frequentl.v leaA’ing a sorerie.ss AAdiich ma.v last some 
hour.s, even daA’s. These are so common as 1o be regarded as sometliing 
to be expected and endured. TIica- are an expression of toxicitA*, and 
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The chronic cases, frequently allergic to many thing-s, are the most 
deserving of our keenest study. They are highly susceptible cases, in 
which the hereditary influence is usuallj^ pronounced, and in which the 
hereditary subsoil is constantly, slightlj’’, or much exposed. 

The3^ have a multiplicity of .s.ymptoms, affecting now one s.ystem, 
now another, dj^spnea, tachycardia, arrhjffhmia, migraine, neuritides, 
gastric disturbances, colitis, spastic dj'smenorrhea, menorrhagia and 
metrorrhagia, articular pains, etc. They constitute the great majority 
of our so-called neurasthenics. The contributing cause for aggrava- 
tion ma.y be economic, moral, mental, or emotional. The.y are not the 
self-pitjdng type, but, being conscious of their unwonted irritability, 
generally state that the3'- are sorry for their husband or their children. 

Frequentty a change of scene, and a freedom from household cares, 
bring about almost magical changes. Other cases will frequently tax 
one’s ingenuity, as well as one’s patience, to the utmost limit. When 
improyement is brought about, it is usuall3^ temporaiy. Relapses are 
frequent and discouraging. 
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WEIGHT CHANGES AND TOXEMIA OF LATE PREGNANCW’ 

R. S. SiDDALL, M.D., AND H. C. Mack, ]\I.D., Detroit, Mich. 

(From llte Department of Obstetrics and Gynecology, JIarpcr Hospital and Ihc 
Division of Obstetrics and Gynecology, Wayne University) 

I N 1916 Zangemeisler suggested observations on the weight changes of 
pregnant women for the detection, through large increases, of latent, 
occult, or preelinical edema, which he believed to be a sign of incipient 
toxemia of pregnanc3". Since that time there have appeared a number 
of articles Avhich have largeL"^ supported Zangemcister s recommenda- 
tion. Some have even gone so far as to suggest regular weighing as 
not onl3’ highby yaluable in predicting toxemia but also as a reliable 
means for the actual diagnosis of the e.stabli.shed disease. A critical 
stud3' of these articles shows that, with few exceptions, there is little 
more than authority of other authors or clinical impression to justify 
the views expre.sscd. Where slalistical evidence has been presented, it 
is frequentty unconvincing or que.slionable because of insufficient num- 
bers, lack of comparison with normal cases, or other reasons. 

A previous .study by u.s' ])ro.senled, among other data, evidence against 
too great enthusiasm regarding the value of weighing for the early 
diagnosis of to.xemia. Although cxcc-ssivo weight gains did jireeede 
the signs (h3'pcrtcnsion and albuminuria) of frank toxemia in about 

•UeaU b‘,-foro tlio Detrnit Obst' trlrnl .'tml OynocoIoRlrnl .Sorlr-ly. Pfccriibor 7. J0P,7. 
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tliereby getting, it is tliouglit, a fairer record of actual states alloAv- 
ing for the nervous excitation of a first test. Allergies are notably 
hypotliyroids, and a large number of them are acblorbydrics, so that 
before and after meals gastric free acidity test is essential, unless one 
applies the therapeutic test. Anemias are frequently profound and 
a distinct shift to the right, especially due to eosinophiles, is not 
uncommonly found, particularly during an attack. A hlood sugar 
estimate must never be oveidooked. 

One of tlie cases of flaming vulvitis was encountered recently, in wliicli the 

urine, on repeated examination by her physician, which had always been negative, 
showed blood sugar of only 98 m.g. before meals and after eating testmeal record of 
119 m.g. Insomnia from the pruritus was almost dementing. She responded prompt- 
ly to 5 unit doses of insulin, and was free from symptoms, but not of local discolora- 
tion, in five days. 

TREATMENT 

It will be found that a large percentage of allergies are facultative, 
conscious of discomfort onlj'' when the general health has sunk below 
the reserve of a gland, or of any system. In these it is but necessary 
to build them up so that they are again within their reserve, to bring 
about a clinical submergence of the allergic state. It cannot be too 
emphatically stated that these temporary allergic states, frequently ac- 
companied by the most distressing sjunptoms, are due to a vitiation of 
function, brought about by a great diversity of activating causes, and 
it requires but the removal or correction of this cause, or causes, to 
submerge again the constant factor of hereditary allergic suscepti- 
bility. Nor can it be too strongl3>- emphasized that no function of the 
bod^’- is left to hazard. Each and evei’y function, no matter how in- 
significant, is under control. This control is generally vested in the 
endoerines, or in katal3’'tic substances, the reduction or absence of 
which precipitates a vitiation and a consequent poisoning of the sj’-s- 
tem, so that the lowered nutrition which follows, permits an emer- 
gence of the hereditary taint. In the vast majority of instances, it 
is but necessary to correct the dominant defect to re-cover the heredi- 
tarjj- subsoil. Thyroid is the dominant endocrine dj'sfunction in these 
cases, and fortunately it is almost always a deficiencj’- disease, so that 
supplemental administration of the extract becomes a simple pro- 
cedure. Whether this is merelj’’ an accidental association, it is impos- 
sible to state with anj'- degree of assurance, but the association of the 
two conditions is so common, bejmnd anj’- possibility of explanation 
by the law of chance, that there Avould seem to be a decided inter- 
dependence, as cause and effect, or due to a common cause. However, 
the establishment of these associated defects gives one a ready means of 
treatment, by thyroid and hj^drochlorie acid. The allergic response is 
usualty prompt and complete. 

Glycemia should be excluded or, if present, treated appropriatel3^ 
Anemias should be overcome. Parasitic intestinal diseases should be 
studied. Eveiy thing should be investigated to find a vitiatuig cause 
which did not exist when the patient was formerly nonallergie. 
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Of llie 100 toxemia patients, 69 were priiniparas. In 24 there had pi-eviously 
been one, and in 7, two or more term or premature deliveries. Determination of 
the types of toxemia offered the usual difficulties, but from the excellent records, 
not only for the present but also in many for past or subsequent pregnancies, it ap- 
peared that 55 had so-called “low reserve kidney," 20 chronic nephritis, 17 pre- 
eclamptic toxemia (pre-eclampsia), and 8 eclampsia. 

The average gain in weight for the 100 toxemia patients during the last four 
lunar months of pregnancy was 17 pounds as compared to 15.7 pounds for the nor- 
mals. In Table I the average gains during each observation period are given for 
the toxemia patients and for the normal patients from the previous report. Nat- 
urally, toward the latter part of pregnancy the averages were obtained from a 
diminishing number due to premature deliveries, though even at term there were 
47 weights on toxemia patients. 



Table I. 

Average 

Weight Gaik ik 

Pounds 



WEEK 

24-28 

28-32 

.32-34 34-36 

36-38 

38-40 

TOTATi 

100 Toxemia 

4.3 

4.8 

3.0 2.3 

1.4 

WBM 


624 Normal 

4.4 

3.9 

2.0 2.1 

2.0 

IH 

imi 

Since the 

foregoing 

figures run somewhat 

contrary 

to the 

usual 


opinion when they indicate only moderate increase in weight gain for 
toxemia, we considered the possibility that single or even several ex- 
cessive gains oeenrring at different times among the patients might be 
concealed or masked, so to speak, in the averages. Consequently, each 
patient’s record was examined for excessive weight gain at the above 
designated observation periods. Inasmuch as our previous study (con- 
firmed by Mcllroy and Hodway, and others) demonstrated many devia- 
tions from the averages even in normal patients, avc selected twice the 
average (or more) as a practical figure to indicate exce.ssive weiglil 
gain. Comparison was made with Table V of our previous paper, thus 
taking into consideration the factors of age and paritj". This showed 
that 61 of the 100 toxemia patients had excessive weight gains to this 
extent at one or more times after the beginning of the seventh lunar 
month. The remainder of the cases, or the substantial number of 39, 
had no excessive gain at any time. Indeed, it is interesting to note in 
view of Zangemeisler ’s observations on “hydroi)s gravidarum” that 
seven of these patients did not at any single observation jmriod .show a 
gain above the averages. Moreover, the average increase in weight dur- 
ing the last four lunar montlis for the group of 39 witliout exce.ssive 
gain was only 11.6 pounds as opposed to the normal average of 15.7 
pounds. 

In order to investigate the i)o.ssible variation in severity of toxemia 
in relation to the presence or absence of exce.ssive gain, the disease was 
cla.ssified as mild when the highest .systolic blood pre.ssurc was below 
150 mm. of mercury; moderate with blood pre.ssure of 150 or above but 
below 170; and severe if 170 or above. True cclamiisias were cla.ssified 
as “.severe” regardle.ss of height of blood ])ressiire. The percentage 
incidences of these grades of severity among the 61 with exce,s.sive gain 
were: mild, 19.7; moderate, 49.2; and severe, 31.1 (imduding 6 cclamp- 
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40 per cent, similar gains occurred at some time in approximately the 
same proportion of our normal patients. In the ‘ remainder of the 
patients with toxemia, excessive gains were noted for the first time coin- 
cident with or well after the onset of the disease, or not at all. These 
findings were so contrary to our expectations (based on the literature 
and our own clinical impressions) that, striking as were the results, we 
considered the possibility of error due to the small number (39) of 
toxemia eases studied. Consequently, we have assembled 61 additional 
cases to make a series of 100. Fifty of these occurred in our practices, 
Avhile the remainder were obtained from the records of Drs. George 
Kamperman, "Ward Seeley, and Harold Henderson whose kind permis- 
sion and cooperation we wish to acknowledge. 

In this series of 100 we included only patients with unquestionable 
toxemia as shown by systolic blood pressure of at least 140 mm. of 
mercury plus definite albuminuria. We eliminated all patients with 
multiple pregnancy and those with anj’- disease or condition which 
could be expected to affect the weight. Furthermore, these were private 
patients of the Avhite race, native born for the most part, and with no 
economic necessity for limitation of diet. Only patients who were 
weighed regularly up to term or within a few days of premature delivery 
were included. Also, in order to insure as high a degree of accuracy 
as possible, a clear and definite history of the last menstrual period was 
considered essential. Our calculations were made from weights taken 
at the twenty-fourth, twenty-eighth, thirty-second, thirty-fourth, thirty- 
sixth, thirty-eighth, and (in 47 eases) fortieth weeks. 

The selection of ease records conforming to the above criteria pei’- 
mitted a fair comparison with the series of normal patients in our former 
report. The fact that Cummings from the same region and Avith a 
similar type of patients obtained averages almost identical Avith the 
normals in our previous study supported our confidence in the re- 
liability of those figures. With this exception, Ave have avoided Aveight 
for Aveight comparisons Avith series of other authors, though general 
trends and conclusions have been noted. We considered this to be a 
precaution in the interests of accuracy since the tjqies of patients in 
various series differ so greatly. Certainly, for a number of reasons, 
priAmte patients cannot be fairly contrasted Avith clinic patients. 
Furthermore, it is quite possible that factors such as race, nationality, 
and eA’-en locality are of importance in affecting Aveight gain. 

Our former study, though shoAving numerous unexplained and often 
extreme deviations, from the averages, indicated that age had definite 
influence on Aveight changes. Parity Avas also of some importance, but 
body build (or height-Aveight ratio) much less so. Consequently, as 
information regarding age and parity Avas available for the 100 toxemia 
patients, alloAvance for these factors Avas made in certain of the calcula- 
tions by comparing each abnormal case to the averages for the cor- 
responding age and parity group of normals. Actually, hoAA'CA^er, this 
precaution had no great effect on the final results. 
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of the disease. It coincided with hypertension, albuminuria, or botli 
15 times, and it followed the appearance of these signs in 9. To obtain 
a complete picture, we must consider the whole group, including the 39 
without excessive gains at any time. In Table III it is seen that besides 
tlie 37 in which excessive weiglit increase appeared first, tlie earliest 
evidence of toxemia was : hypertension, 22 ; hypertension and allni- 
minuria, 18; excessive weight gain with hypertension and sometimes 
also albuminuria, 15; and albuminuria alone, 8. (As there were 100 
patients in the group, percentages are of course the same as the case 
incidences. ) 


Table III. Earliest Signs op Toxemia in 100 Cases 
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37 

22 

IS 

15 
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Calculations from Table III apparently suggest that as tlie earliest 
indication of toxemia, excessive weight gain (52 eases), either alone or 
combined with other signs, approximates in value the appearance of 
hypertension (55 cases), albuminuria being of much less importance. 
Furthermore, since excessive weight increase preceded other signs in 
37 per cent of the toxemias, it might seem of real value in discovering 
the disease in its incipieney. A practical difficulty in application, liow- 
ever, is found in the fact, frequently ignored, that a large proportion 
of normal patients also have these large gains. In our previous report 
280 of 624 normals (about 45 per cent) shoived this exce.ssive gain one 
or more times during the last four lunar months and were delivered 
at term without any evidence of toxemia. Consequently, our figures 
indicate that acceptance of excessive gain as reliable evidence of incipi- 
ent toxemia necessitates subjecting approximately one-lialf of all preg- 
nant women to treatment. A comment^ on our previous study that, 
“It is easy to tell if tlie gain in Aveight is due to Avater or fat,” is not. 
in accord Avith our experience, or apparently that of others, since the 
AA'ater retention avc are here largely concerned Avith is hidden or occult 
and not demonstrable as edema. Incidentally, it may be mentioned 
that, in addition to large Aveight gains, Ave also sec A'arious degrees 
of edema in a fair number of otlierAAdse normal patients, sometimes Avith- 
out niuch Aveight increase. Furthermore, it is most common and most 
marked in Avarm Aveather aa'Iicii toxemia is said to occur least often. 
Finally, a considerable number of patients A\-ith definite, and even se- 
A-ere. toxemia show no edema, cither demonstrable or occult. 

Those Avho, in spite of the foregoing data, may be convinced of the 
adA'isability of proiihylactic treatment in patients Avith excessive weight 
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sias). For the 39 without excessive gains the percentages were not 
greatly different, being respectively 20.5, 41.0, and 38.5 (2 eclampsias). 
(See Table II.) 


Table II. Showing the Percentage Incidence of Mild, jModerate, and Siri'ERE 
Toxemia With and Without Excessht; Weight Gains During the 
Last Pour Months op Pregnancy 



MILD 

JIODERATE 

SEl'ERE 


TOXEMIA 

TOXEMIA 

TOXEMIA 

With excessive gains (61 cases) 

19.7 

49.2 


Without excessive gains (39 cases) 

20.5 

41.0 



The relationship of the type of toxemia to excessive weight gains was 
inconclusive due to the small numbers of cases, though perhaps of some 
significance. The 55 “low reserve kidney” cases showed about the same 
ratio as the whole series, namely, 33 (60 per cent) with excessive gain 
at one or more observations, and 22 without. Nephritis complicating 
pregnancy was evenly divided, 10 with and 10 without. The 17 with 
pre-eelamptic toxemia (pre-eclampsia) showed 12 vuth and 5 witliout 
excessive gain. Six of the 8 eclampsias were associated with excessive 
increase. 

As stated in the opening iiaragraph, regular weighing as a part of pre- 
natal care has been advised repeatedly as an efficient means of predicting 
and thus forestalling the onset of toxemia, the idea being that definite 
signs of the disease are preceded in a lai’ge proportion of the eases by 
excessive weight gains due to occult edema. Most worthy of considera- 
tion in this regard is the recent study of Evans who not only agreed 
with this advice Init even suggested the procedure as an excellent means 
5f detecting fully developed toxemia, apparently considering it more 
useful than blood pressure observations and urinalysis. He stated that 
82 per cent of toxemias could be discovered by weighing alone. It may 
not be amiss to point out that Evans’ conclusions were based on the 
records of only 211 patients (apparently a series of consecutive cases) 
of whom the surprising number of 52 were classified as toxemia. Fif- 
teen of these showed no albuminuria and therefore did not meet the 
usual criteria for toxemia of pregnancy. However, even if these patently 
doubtful cases are eliminated, there still remain 37, an unusual toxemia 
incidence of 17.5 per cent, or 1 in 6 pregnancies. Tlie incidence at 
Harper Hospital (private and clinic) dining the last four years has 
been 4.4 per cent, including some patients who, but for the toxemia, 
would have been delivered elsewhere. IMcIlroy and Rodway go so far 
as to state that they liave prevented many cases of toxemia by a]ertne.ss 
in respect to large gains and the institution of prophj'laetie treatment. 
Though not denying this as a possibility, we believe their statement 
would be more credible if they could show an untreated control series 
for comparison, especially since another section of their paper confirms 
our previous study in showing that there are many patients who have 
excessive weight gains and yet go to term vithout toxemia. 

Examination of our 100 toxemia cases showed that among the 61 
with excessive gain there were 37 in which this 'preceded definite signs 
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group (Mdtii preceding gains well above the average), toxemia 24.6— 
normal 42.5. (See Table IV.) It is apparent, then, tliat a sudden large 
increase in body weight is somewhat more common among toxemia pa- 
tients than among normals, though it is far from the rule. 

In presenting the foregoing observations, we do not wish to be under- 
stood as condemning routine prenatal weighing as useless. Indeed, it 
is of value other tlian in its possible relationship to toxemia. However, 
so far as toxemia is concerned, we do feel that the significance of ex- 
cessive weight gain has apparently been misunderstood or greatly over- 
rated. Our data show it to be far from reliable as a sign of impending 
toxemia. And, though we will agree that routine weighing may be con- 
sidered as a po.ssible adjunct in detecting the actual disease, it can by 
no means replace established procedures such as routine blood pres.sure 
determinations and urinalyses. 

SOTMARY 

A series of 100 private patients with definite toxemia of late preg- 
nancy had an average gain in weight pounds during the last four 
lunar months of pregnancy, as compared to 15.7 pounds for normals. 
Sixty-one of these 100 toxemia patients gained at least twice the normal 
averages at one or more observation periods during this time, while 39 
at no time showed such excessive gains. The presence or absence of ex- 
cessive weight increases bore little or no relationship to the severity or 
to the type of the toxemia. In 37 patients, excessive weiglit gain pre- 
ceded definite signs of toxemia, but in the remaining 63 it appeared 
along with or after these signs, or not at all. j\Ioreover, it was also 
])resent in about 45 per cent of the normals. Sudden or abrupt weight 
increase was somewhat more frequent with toxemia than among normal 
patients but was far from the rule. The occurrence of excessive weight 
gains in pregnancy would appear to be of doubtful significance in pre- 
dicting impending toxemia and of secondary value, at most, in the diag- 
nosis of the actual disease. 
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gains will find a confusing and often contradictory list of recommended 
procedures, such as : general restriction of caloric intake ; full feeding 
in malnourished patients; specific limitation of proteins, carhohj^drates, 
fats, or salt; a diet of milk onlj*; endocrine gland products; restriction 
of water intalce; forcing of large quantities of fluids; strict bed rest; 
and increased bodily exercise, to mention a few. Harding and Van 
Wyek believed their regime consisting of a salt-poor, low caloric diet, 
restricted fluid intake, and bed rest explained their low toxemia rate. 
We have found this treatment of value in combating water retention and 
edema but consider its effieaej” in preventing actual toxemia as not yet 
clearH proved. 

Some authors, while ascribing great importance to large weight gains, 
have further stated that lesser gains also have some significance. Among 
our 100 toxemia patients there were, in addition to the 61 with ex- 
cessive gains, another 20 with weight increases at one or more periods 
exceeding the averages by 50 per cent or more. A glance at Table II 
of our prerious report shows that such gains were also frequent with 
normals. Furthermore, an examination of 100 unseleeted normal pa- 
tients showed that, besides the 40 with excessive gains, tliere was among 
the remaining 60 a group of 28 who had gains of at least 50 per cent 
above the averages one or more times during the last four months. The 
proportion, then, for toxemia (20 out- of 39) was only slightly greater 
than that for the normals (28 out of 60). 

Several observers have stressed the sudden large weight gain as 
particularly indicative of impending toxemia. A study of our 61 tox- 
emia patients with excessive gains showed that there were 17 in which 
the gains could be considered sudden and unexpected as they were pre- 
ceded for one or more observation periods by average or less than aver- 
age increases. A second group of 29 had excessive increases which 
were less abrupt, since the previous gains were more than average 
though less than 50 per cent plus. The remaining 15 had excessive 
gains following large increases of 50 per cent or more above the average 
and therefore were in no way sudden or unexpected. As a comparison, 
100 normal patients (unseleeted except for parity to correspond with 
the. toxemias) showed 40 with excessive gains, of which the numbers oc- 
curring in the above three groups in order were 8, 15, and 17. The per- 
centage incidences for the toxemia and normal patients vuth excessive 
gain were: First group (vdth sudden gain), toxemia 27.9 — ^normal 
20.0; Second group (less sudden), toxemia 47.5 — ^normal 37.5; Third 

Table IV. A Cojipakisox Betavebn Normal and Toxemia Patients in Regard to 
THE Suddenness op Excessr'e Weight Gains — ^as Evidenced by the 
Extent op Prevhods Weight Increases 
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necrosis rarel,y causes noticeable symptoms. The pnlilic is only inade- 
quatelj^ served by so-called “earlj* diagnoses” campaigns urging indi- 
viduals vdtli certain .symptoms to submit to an examination. The most 
such efforts can accomplish is to uncover a limited number of well- 
advanced eases. An amazing number of people Avith extensive and oc- 
casionally spectacular disease do not have enough sjunptoms to arouse 
the suspicions of the patient himself, his family, or even his physician. 
It is significant that more than 80 per cent of all cases of tuberculosis 
reported to health departments are already in an advanced stage.’' 

The logical conclusion is that in order to find tuberculosis at an early 
stage — ^to find it reliably at any stage — it is necessary to make the 
roentgenologic examination routine even for “healthy” persons. 

In 19.32 Blooli and his associates in the chest division of the University of 
Chicago Clinics ?3egan a series of roentgenologic group examinations on students 
and employees. In 1934 they 3videned the scope of this work to include the patients 
attending the prenatal clinic of the Chicago Lying-in Hospital. Tliese patients 
were invited to report to the Chest Clinic for a fluoroscopic examination free of 
charge. Of the G,298 patients attending the prenatal clinic from Feb. 14, 1934, to 
April 1, 1937, 4,040, or 04 per cent, reported for this examination (Table I). Tliese 
patients were unselected except for the exclusion of known or suspected cases of 
tuberculosis. The entire group were of the while race. All patients showing definite 
or suspected lesions by fluoroscopy were referred for stereoscopic roentgenograms. 
Seventeen patients in whom tuberculosis was su.spected on fluoroscopy did not report 
for roentgenograms. Forty-three, or 1.00 per cent, of fluoroscoped group were shown 
to have tuberculous changes of clinical importance. Of tliese 2S, or 0.7 per cent, had 
active tuberculosis. We would like to cmpha.size that tliese cases of tuberculosis 
were unsuspected. It is not probable that they would have been diagnosed if routine 
fluoroscopic ex.aminations had not been carried out. 


We believe lliat in order to obtain fully sati.sfying re.snlts, the.se ex- 
aminations Avill have to be made obligatory.® Four of the 17 patients 
who had fluoroscopic findings but no roentgenograms canceled their 
clinic registration when asked to have chest films. It seems to us tliat 
the pei'centage of active tuberculosis miglit liave been liiglier if all the 
clinic patients had been fluoroscoped, for it is jirobable tliai some of 
these women refused roentgenograms because of tlie fear of tuberculosis, 
and some may even liaA’e been attempting to conceal past disease. 

In addition to tuberculosis, several nontuberculous pulmonary and 
extra pulmonary conditions were found. Cardiac enlai’gement or path- 
ologic cardiac contour ivas described in 205 eases and suspected in an 
additional 170 cases. In the.se, organic heart disea.se Avas diagnosed 
clinically in 181, or 4.5 per cent, of the fluoroscoped ca.ses. We attribute 
this discrepancy to the fact that the cardiac displacement in late preg- 
nancy may simulate cardiac enlargement on fluoroscopy. There avci'C 
also three eases of bronchieetasi.s, and one case each of subslernal fliyroid, 
calcified thyroid, calcified pleura, tumor of the pleura, and spontaneous 
pneumothorax. 

The reliability of chest fluornscojiy as a case finding method in tuber- 
culosis has been fpiastionod by some on the basis that it is too subjective 


• At the pre=f-nt lime wo nro aiifno.^copInK- no.-irly 
patients hy making' Oils procoJuro a j'.art of tliolr 
flr.st clinic visit 


100 per cent of tlie prenatal 
KeiK-ral examination on tlielf 



UNSUSPECTED TUBERCULOSIS IN PREGNANT WOMEN AS 
REVEALED BY ROUTINE ROENTGENOLOGIC 
EXAjMINATIONS^' 

C. Wesley Eisele, M.D., and Elwood W. ]\'Iason, M.D., Chicago, III. 

(From the Department of Medicine, University of Chicago, and the Chicago 

Lying-in Hospital ) 

W HEN pregnancy occurs in a woman who has tuberculosis, a serious 
problem confronts the physician. It is not our purj^ose to review 
the extensive literature on this subject. However, the opinion is gen- 
erallj’' held that pregnancy creates a grave additional hazard for the 
tuberculous woman, and it may aggravate the disease and even menace 
her life. Furthermore, the newborn baby of a mother with undiagnosed 
tuberculosis is very likely to contract the disease from its mother. Con- 
servative estimates have placed the incidence of active tuberculosis in 
the “healthy” population at 1.5 per cent.^ It is only reasonable, then, 
that our standards for efficient prenatal care should include an effective 
method for detecting the presence of tuberculosis. It is our purjiose to 
present data wliich indicate that .sufficient unsuspected tuberculosis can 
be found by routine chest fluoroscopy to justify its use in all prenatal 
patients. 

There has been a growing conviction of the inadequacy of the physical 
examination as a means of detecting the presence of pulmonary tuber- 
culosis and the importance of roentgenologic diagnosis has been ever in- 
creasing. Responsible physicians will no longer rule out the presence 
of pulmonary tuberculosis on the basis of a physical examination alone, 
for they realize that even the most sldlled examination often fails to 
reveal the presence of significant pathology. 

This fact has been demonstrated by -various worlcers in the field of tuberculosis. 
Kayser-Petersen ’s recent extensive reviewz indicates that from 10 to 60 per cent of all 
cases of tuberculosis -which -svere found on x-ray examination had been missed on 
physical examination. Five years ago, Bloch estimated, on the basis of the experi- 
ence of the chest di-vision of the University of Chicago Clinics, that about one- 
third of all cases of clinically important lung disease are missed on physical exaniina- 
tion.3 Now he believes that one-third is too conservative an estimate.i Sampson 
and Bro^vn^ in their careful study of 1,001 patients at Trudeau Sanatorium found 
no physical signs of disease in 39.6 per cent, and physical sig-ns indicating less 
disease than the roentgenogram in an additional 36 per cent. 

The absence or scarcity of symptoms is increasingly acknowledged 
as another cause of failure to make the diagnosis of tuberculosis in many 
cases. Tuberculosis which has not advanced into the stage of tissue 

‘Read before the Section of Gynecology and Obstetrics of the Twenty-Seventh 
Annual Clinical Congress of the American College of Surgeons, Chicago, October 
25 to 29, 1937. 

Part of this paper was taken from a more comi^rehensive report of group roent- 
genologic examinations made at the University of Chicago Clinics. A complete 
report of the data obtained in this survey entitled “Roentgenological Group Exami- 
nations for Pulmonary Tuberculosis” by Bloch, Francis, Eisele and Mason, was 
presented at the Fifth International Congress of Radiology, in Chicago, September. 
1937, and was published in “The American Review of Tuberculosis” 37: 174, 1938. 
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sdraneeo tiiDerciilos:.? ego be <i5a:p2o=od OKste e*.s:l7 tiiLs Fraj, It sso'ild 
Ge empbsAlze-i thzt tue Saoro^i.'ropF; e2:£.E'ilnAtioii i.s 7is?/I onlj &.s a s'':ra?n 
in case Sn^ing sni-reys, rmt nerer to rsle otit rbe goes! bilitj ot Iriris dLt- 
ease trhere tbere are ^nTaptoict, Vor is it relfarde for TAalnncr a defrd- 
t:ve dlaest^i-s. or as a raaatis of foilotrins- ta? course of a ttiberctiloFS 
jes^OB. i'OT tliese risrsoscs- roestsreiicsra'BS are assentiaL 

Tsibercniin tests as a screonfaa' laetriiod aave been used instead of a 
roentgenolo^cal ziezhod caieSj In. exarrjinfnn school children. Ata 
psrentlj they can he used successfuily in crilldren. It is not the Tittr- 
p-ose of tiSLS pspiT to cotnpare the relraoillty of the ttif}erctilis teA and 
SnoToscopy as screening methods. Hor-'et'er, ~e concluded that the 
duoroseoTjic inetho'i orotad he more einefent in most adult nronns. The 
nrsl dimevltr- in anph-i-nn the tnherctiiln test to adalt sroups is the 
necessity for a return odsit at a speciil.ed time for th:e rsadm-a. of the 
test, A lac-: of adennate patient cooperation on this p-oinr rrotild proh- 
ahly lead to failure in many instances. An additional and more impor- 
tanr objection is the fact that a large nomher of clinically nontuhercu- 
lons adults react to tuberctilin. In urban popnlatioms. a majorit;/ of 
adults are poshire reactors. If a tuberculin sumey is to be of practical 
value. It mould be necessary that all positive reacto-rs have a roen*- 
genolodc foUoov-np at considerable experrse of money and time. -4t the 
sarne time a small peTcentage of clinically tucercuions peojj'Ie do not ri;- 
act. or react only very veaMy. to tuberculin. We believe that presen" 
methods of tnoeTetilhi testin.g do not present us vrlth as accurate a pi''-- 
ture of the true status of adult clinical tuberculosis as the more dire-'rt 
roentgenologic method. 

A shidy of the ret<orted incidence of tuherculosis in comparable 
groups of obstetric patients ^Table II; further substantiates the opinion 
that “hen physical examination and Mstom* talhng alone are relied 
upon, even “hen carried out by careful cliniciarLS. many cases of tuber- 
culosis remain tindiagno-sed. Alien and Bauer- rep>rte-d the incidence of 
medical complications in 9,696 consecutive presnanefes from P.jvs'by- 
terian Hospital and Bush 31eslical College out-patient department 
•fCldcaeo:. The-v reported seven cas>as of tuberculosis, or an incioen^'e 
fp 6.0T n^'-r ^-ent. Tamfs and Clahr” renort that in I.bsS obstetric pa- 
tients. seen during 1934 in the prer^atal clinic of the 3rorri,sania C:ty 
Ho.sDi‘aI •'’Xesr Torh;. no cases of tuberculosis “ere found. All mere 
charity patients. Royston. Jensen, and Haur>tman' report 51 '■ra-es of 
tuhereul-tsi.s ixi 13.570 obstetric natients at the .St. Louis Uaternitp' Ho'-- 
pital and out-patient department, an incfden'^e of 0.37 per cen*. ^The 
authors point out that thi= is not a true incidence be-cau-e some of 

isemhere bem-use of tl. . 

c- I 

o 3iJ^*^7rTi5tv 1T.T33 

registered for connnement care m their omn homes from July 1. 1932. to 
June 30. 1937. A^pproximate^-* one-third of these patient.- mere r'-sres--- 
i'-Uits mere found to have tuiK-.'-/'U; 0 'i' 'irm-Iudinr t'.m; <"a=^s or 
■ '“■'rdutnti' and one case of miliary t’d-rerculesu' I.u ao- 
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and therefore is open to error. However, it has been noted that the ac- 
curacy of the method increases directly with the increased experience of 
the examiner.^ The superiority of chest roentgenograms over fluoros- 
copy cannot be questioned, but the expense of films has made it imprac- 
tical for man}'- group examinations. Most authors agree that excellent 
results can be obtained with fluoroscopy if roentgenograms are made on 
all persons with definite or suspicious findings fluoroscopically. "We 
do not believe that many tuberculous lesions of clinical importance are 
overlooked by an experienced examiner who is trained in fluoroscopic 
teclmique and in lung pathology. However, it is true that in inex- 
Xieideneed liauds considerable pathologj^ may be missed. Certainly all 

Table I. Eoutixe Fluoroscopies on Unselected Cases (Except for the 
Exclusion of Known Tuberculosis), Between February 14, 1934, 

AND April 1, 1937 


NUMBER 


PER CENT 


Total clinic patients 
Fluoroscopecl patients 
Not fluoroscopecl; 

No known tuberculosis 
Known tuberculosis 


(i,29S 

4,040 

2,209 

49 


100.0 

64.0 

35.2 

0.8 




PER CENT 



PER CENT 



OP 



OF 

I. TUBERCULOSIS 

NO. 

PLUORO- 

II. CARDIAC PATHOLOGY 

NO. 

FLUORO- 



SCOPED 



SCOPED 



CASES 



CASES 

1. Clinically important 
tuberculosis, proved 
by subsequent roent- 
genograms : 

a. Active 

b. Inactive 

28 

15 

0.69 

0.37 

1. Fluoroscopic findings; 

a. Hearts considered 
to be enlarged 
and/or of patho- 
logic contour 

b. Hearts question- 

205 

170 

0.1 

4.2 

Total 

43 

1.06 

ably enlarged 
and/or of patho- 
logic contour 



2. Suspicious findings 
but patients failed to 
get roentgenograms 

17 






Total 

mm 

9.3 

(4 patients canceled 
their clinic registra- 
tion when asked to 
have chest films) 



2. Final diagnosis in 
above cases: 
a. Organic heart dis- 
ease 

158 

3.9 

Summary : 

Tuberculosis found on 

43 


b. Probably organic 
heart disease 

23 

0.6 

fluoroscopy 

Known tuberculosis 

49 


Total 

, 181 

4.5 


c. No organic heart 
disease 

119 


Total tuberculosis 

92 



If incidence of 0.69% was maintained 
there were 15 additional cases of 
active tuberculosis undiscovered 
among the unfluoroscoped patients 

, (apparent enlarge- 
ment due to cardiac 
displacement in late 
pregnancy) 
d. Inadequate ob- 
servation for 
definite diagnosis 

75 



liIISCELLANEOUS NO. 


liIISCELLANEOUS NO. 

1. Bronchiectasis 3 

2. Substernal tliyroicl 1 

3. Calcified thj^roid 1 

4. Calcified pleura 1 

5. Tumor of the pleura 1 

6. Spontaneous pneumothorax 1 
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undiagnosed syphilis discovered by routine "Wassermann and Kahn tests. 
This gives an incidence of 0.87 per cent for the 6,298 patients attending 
the clinic during this period. This figure is comparable to the incidence 
of 1.06 per cent of the luisuspected tuberculosis in our fluoroscopic 
series. It is a reasonable conclusion, then, that routine roentgenologic 
examinations of the chest rank with routine Wassermann tests as a med- 
ical necessity in pregnant women. One may argue that the problems 
of sj’philis and tuberculosis in pregnancj^' are not the same, that syphilis 
is of greater importance because of the danger of transmission of the 
disease to the fetus. HoAvever, though prenatal infection of the fetus 
with tuberculosis has never been conclusively proved, and if it does 
occur, it is so rare as to be of no clinical importance, tliei'e is grave 
danger of the newborn infant contracting the infection from its mother. 

In recent years, the much piTblieized decline of the mortality rate from 
tuberculosis has led to the belief that the disease is getting Avell under 
■control. Although tuberculosis has moved from first to seventh 
place as a cause of death in the general population, for the age groups 
involving obstetric patients tuberculosis still ranks first as a cause of 
death. 

SUJUMARY AND CONCLUSIONS 

1. The inadequacy of symptnms and physical examination as menus 
of discovering pulmonary tuberculosis has been discussed. 

2. Routine chest fluoroscopy, followed by roentgenograms in all cases 
with definite or suspected lung patliology, is a satisfactory metliod of 
finding tuberculosis when carried out by an experienced examiner 
trained in fluoroscopic technique and lung pathology. 

3. Application of this method to 4,040 pregnant women, unselected 
except for the exclusion of known tuberculosis, disclosed 43 cases of un- 
suspected tuberculosis or an incidence of 1.06 per cent. Twenty-eight 
cases, or 0.7 per cent, were sliown to be active during the pregnancy. 

4. The incidence of 1.06 per cent for unsuspected tuberculosis is ap- 
proximately the same as the incidence of 0.87 per cent for unsuspected 
s^’philis discovered by routine Wasseianann and Kahn tests carried out 
in the same clinic over the same period of time. 

5. Routine chest, roentgenologic examinations should rank with routine 
Wassermann tests as a medical necessity in pregnant women. 

6. Tuberculosis in pregnant women is still an important problem, for 
tuberculosis remains as the leading cause of death in this age group. 

Tlie autlior-s gratefully acknowledge tlie intere.st and advice of Dr. Ered L. Adair 
and Dr. Robert G. Blocii. Their cooperation has greatly facilitated thi.s work. 
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dition, there Avere 8 eases of suspected tuberculosis Avliich could not be 
foUoAved adequately for final diagnosis. It is of interest that of the 21 
maternal deaths occurring in this series, 5, or 24 per cent, AA^ere due to 

Table II. The Incidence of Tuberculosis Eeported in Obstetric Groups in 
AA’hich Eoutine Eoentgenoixigtc Examinations Were Not Made 


AUTHORS 

INSTITUTION 

patients 

IN 

SERIES 

CASES OP 

TUBER- 

CULOSIS 

IN- 
CIDENCE 
PER CENT 

COMJIENT 

Allen and 

Bauer 

Bush Medical Col- 
lege O.P.D. and 
Presbyterian 
Hospital, Chica- 
go 

9,696 

7 

0.07 


Taniis and 

Glahr 

Morrisania City 
Hospital, New 
York 

1,009 

0 

0.0 

All charity pa- 
tients; negroes 
included 

Eoyston, Jen- 
sen, and 
Hauptman 

St. Louis Mater- 
nity Hospital 
and O.P.D. 

j 

1.3,570 

i 

51 

! 

0.37 

1 

1 

Some referred 
from elsewhere 
because of tu- 
berculosis; 37 
per cent of pa- 
tients with tu- 
berculosis were 
negroes 

Tucker 

Chicago Maternity 
Center 

1 

1 

17,739 

18 

0.10 

Ten cases proved; 
8 cases suspect- 
ed. All patients 
registered for 
home delivery. 
About one-third 
of group were 
negroes 

Total 

42,014 

76 

0.18 



tuberculosis. It Avould seem that in all of these groups the economic 
and social status AA^as equal to, or loAA^er than, that of our group. Many 
negroes Avere included Avhereas our group AA^as from the AAdiite race ex- 
clusively. In the combined groups, totaling 42,014 patients, there Avere 
76 cases of tuberculosis (including suspected cases). If routine roent- 
genologic examinations had been made, one could reasonably expect six 
times as many eases. 

Today one does not question the advisability of the use of routine 
Wassermann and Kahn tests to discoA'^er syphilis in pregnant AA'-omen. 
The number of eases of unsu.spected sjqphilis so discovered has more than 
justified making this a routine procedure. IIoAvever, an equal justifica- 
tion for routine chest fluoroscopies has not hitherto been recognized. 
Therefore, Ave have compared the incidence of unsuspected syphilis Avith 
the incidence of unsuspected tuberculosis discovered by the respective 
routine examinations in our clinic. During the same period that our 
fluoroscopic survey Avas made, there Avere 139 patients Avith some degree 
of positiveness in either the Wassermann or Kahn, or both. After fur- 
ther serologic and clinical investigation, 45 of these AA’^ere considered to 
be nonsyphilitie. Of the 94 remaining cases, 39 had previously receiAmd 
antisjqihilitic treatment. Thus, there Avere 55 cases of unsuspected and 
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Wlien our investigation was begun in 1934 tliere liad been no studies 
recorded on this particular phase of the sedimentation test except tliose 
in an article published bj'- GrodinslfjL^ 


Table I. Acute Pelvic Inflajimatoky Disease 


Total number of patients 

30 


Normal sedimentation rate 

3 

10 per cent 

Abnormal sedimentation rate 

27 

90 per cent 


Table II. Acute Pelvic Inflammatory Disease Sedimentation Bate in 

One Hour 


rate 

PATIENTS 

PER CENT 

3-10 mm. 

3 

10.0 

11-20 mm. 

12 

40.0 

21-30 mm. 

13 

43.3 

31-40 mm. 

2 

6.0 


He reported quite a large number of patients with various conditions, among 
them being groups ndth appendicitis and pelvic inflammatory disease. Patients ndtli 
both chronic and subacute appendicitis as well as ivith the acute type were noted 
in the appendiceal group. It, was not specified ■whether the patients with pelvic 
inflammatory disease noted in his series suffered with an acute condition or c.xhibitcd 
chronic lesions. 

In 1935 Lesser and Goldbergers reported a large series of patients among whom 
were a considerable number with acute appendicitis and pelvic inflammatory disease. 
They studied 1,000 cases of the latter, but they did not mention the time elapsing 
between onset of the pain and the time when the blood was taken for examination. 
It was not apparent whether the diagnoses in the appendiceal group were simply 
based on clinical grounds or were I’crified by the patholog'st. Tlieir conclusions re- 
garding the differential value of the test were as follows: 

1. The sedimentation reading in cases of acute appendicitis is uniformly normal. 

2. The sedimentation readings of all other acute abdominal conditions arc con- 
.sistontly abnormal. 

It has been stated by Nicholson, and Gruenfeld and otherss that the sedimenta- 
tion rate in acute catharrhal appendicitis is always normal. This may be true 
if such a condition is demonstrable. Dr. Baxter L. Crawford,^ Director of the 
Pathologic Laboratories at Jefferson Hospital has stated that acute catarrhal ap- 
pendicitis is rarely seen in the pathology laboratory. Usually the condition has pro- 
gressed to a more advanced state before operation has been performed. Therefore 
it is essential that the test, to have positive value, must be applicable to those case.s 
of appendicitis which have not ruptured or become abscessed. 

Bannick, Gregg and Guernsey-* in a recent article on various phases of the sedi- 
mentation rate also studied a series of patients with pelvic inflammatory disease and 
acute appendicitis. Their conclusions are similar in some respects to those of Lesser 
and Goldberger. They state that over a two-year period they have not encountered 
a single case in which the sedimentation rate was definitely increased as a result 
of appendicitis, unless rupture had occurred. 

The only p.aper published which takes into consideration the duration of pain 
prior to the blood being taken for examination is one by Smith, Harper an/1 Wat- 
son" who emplo.ved the Linzenmeier technique in their studies. They concluded that 
the rapidity of blood sedimentation was of differential value between acute ap- 
pendicitis and acute pelvic inflammatory disease, if a comparatively short time had 
elapsed between the onset of the pain and performance of the test. 

A brief de.scriji1ion of the plan tused in our inve.sligation i.s indicated 
in order to .show more clearly the precise nature of the study and its 
possible value. 


AN EVALUATION OF THE SEDIMENTATION TEST IN THE 
DIFFERENTIAL DIAGNOSIS OF ACUTE PELVIC 
INFLAmiATORY DISEASE AND ACUTE 
APPENDICITIS^' 

Charles Lintgen, M.D., and Kenneth Fry, M.D., Philadelphia, Pa. 

(From the Departments of Gynecology and General Surgery, Jefferson Medical 

College Hospital) 

T he study presented was undertaken for the purpose of evaluating 
the sedimentation test as a diagnostic aid in differentiating between 
acute pelvic inflammatory disease and acute appendicitis. 

The conclusions are based upon a study of thirty patients with pelvic 
inflammatory disease and one hundred patients with acute appendicitis, 
admitted to the Receiving, Gynecological, and General Surgical Wards 
of the Jefferson Medical College Hospital from September, 1934 until 
November, 1937. 

The value of the sedimentation test has been definitely established by 
numerous observers, and this is especially true in gynecology. The 
theories as to why the blood cells settle more rapidly in certain pathologic 
conditions, and less rapidly in others have been thoroughly discussed by 
various investigators, Init there is ai^parent disagreement as to tlie actual 
cause. Nicholson^ states in "Laboratory Medicine” that there is no 
adequate exjilanation of the phenomenon. A discussion of this phase of 
the subject is without the scope of this presentation; consequently this 
aspect of the problem will not be discussed. 

We have observed over a long period of years that patients suffering 
witli well-developed pelvic inflammatory disease always have a rapid 
sedimentation rate. This test, while possibly superfluous in making a 
diagnosis of advanced pelvic inflammatory disease, is valuable for other 
well-known reasons. Hence it occurred to us that if the test were per- 
formed at the onset of suspected acute appendicitis or acute pelvic in- 
flammatory disease, before the diagnosis had been definitely established, 
it might prove to be of decided value. It is probable in most instances 
that the physician is called to see the patient with lower abdominal pain 
witliin the first twenty-four or forty-eight hours. This is the strategic 
time, when diagnostic acumen is often taxed to the utmost, for the pa- 
tient may have a surgical abdomen, Avhich if not eared for promptly 
may result in disaster. On the other hand, surgical interference may 
have harmful consequences, especially in the young Avoman of childbear- 
ing age. The (tAvo) conditions Avhich most frequently confuse the gen- 
eral surgeon and the gynecologist in establishing a differential diagnosis 
are acute appendicitis and pehne inflammatory disease, in the early stage 
when the pain is still localized in the right lower quadrant. 

*Read at a meeting of the Obstetrical Society of Philadelphia, January G, 1938. 
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pelvic inflammatory disease. Tlie plan therefore secured for study tAvo 
groups of patients paralleling each, other as closely in history, examina- 
tion, and subsequent course as possible. 

Due to the numerous methods and modifications of the sedimentation 
test, it is a bit difficult to convert the results of one method into those of 
another. The three most frequently employed methods are those of 
Cutler, Linzenmeier, and Westcrgren or a modification of one of these 
techniques. Eegardless of the method used, the underlying principle 
of the sedimentation test is based on tlie fact that the red blood cells 
settle more rapidly in certain pathologic conditions than in normal in- 
dividuals. Greisheimer, Treloar and Rjmn® made a study of the inter- 
relation of the three methods mentioned and concluded that the average 
sedimentation in one hour in the case of normal individuals appears to 
be reasonably consistent. 

Cutler's!) method of estimating blood sedimentation has been used in this study, 
since we have followed this technique routinely on the Gynecological Service for 
approximately ten years. The results are recorded on a chart which instantly shows 
tlie rapidity with which the blood cells settle. The procedure is as follows; Aspirate 
0.5 c.c. of 3 per cent sterile sodium citrate solution into a 5 or 10 c.c. syringe. Into 
the same syringe draw venous blood up to the 5 c.c. mark; mix gently and force the 
contents into a small glass (Cutler) tube, graduated to 50 mm. Take readings every 
five minutes for one hour, after closing tube with a paraffin covered cork, inverting 
it carefully and placing it upright in a rack, certain that it is vertical and that the 
level of the citrated blood is exaetty at the zero graduation mark. The readings arc 
charted graphically. 

Our interpretation of the test is that in healthy women the blood will sediment 
from within 2 to 10 mm. in one hour. Wlien blood settles faster than 10 mm. in one 
hour we consider it abnormal. 

Table I shows that in a series of 30 patients with acute pelvic inflammatory 
disease 90 per cent sedimented more rapidly than normal. 

Table II shows in detail that the highest percentage of patients with acute 
pelvic inflammatory disease have a sedimentation rate between 11 and 40 mm. in 
one hour. 

Table III indicates the hours elapsing between the onset of symptoms and the 
time that the blood was taken for the test. It will be noted that the greater per- 
centage were taken between five and fifty hours. Only one patient had pain for 
100 hours before the test was performed. 

Table III. Acute Pelvic Inflammatory Disea.se 
Lapse of Time Between Onset of Pain and Becording of Sedimentation Rati; 



5 , 000 - 10,000 1 0 .?> 

10.000- 15,000 10 03.3 

15.000- 20,000 11 

20.000- 30,000 S 
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The patients accepted for inelnsion in the pelvic inflammatory group 
were subject to a deflnite diagnosis of acute pelvic inflammatoiy disease, 
based upon the following criteria : 

I. History: 

a. Onset, location and duration of pain in liours, prior to performance of 

test. 

b. Elimination of previous attacks. 

c. Eelation of onset of pain to menses. 

d. Vaginal discliarge. 

e. Urinary symptoms. 

f. Exclusion of demonstrable jjatliology elsewhere. 

II. Examination: 

a. Inspection of vulva, urethra, Skene’s ducts, Bartholin’s glands, and 

cervix Tvith microscopic examination of discharge if present. 

b. Bimanual examination, excluding those patients with adnexal enlarge- 
ments. 

c. Temperature, pulse, respiration. 

d. Wliite blood cell count. 

It might be interesting at this point to explain why we have a rela- 
tively small number of patients in the acute pelvic inflammatorj’- group. 
We found that tlie greater proportion of patients vuth pelvic inflamma- 
tory disease oliserved in the receiving and gjmeeologic wards, and in the 
out-patient department either presented recurrent attaclcs, illuess of 
longer duration than from twenty -four to seventy-two hours or deflnite 
pelvic masses. We did not accept patients with this type of pathology, 
since we desired to study a group closely resembling acute appendicitis 
in history and examination. 

In selecting patients for the appendiceal group, the following criteria 
were required as a basis for study: 

I. History: 

a. Onset, location and duration of pain in hours prior to performance 
of the test. 

b. Elimination of patients with liistories suggestive of chronic or sub- 
acute appendicitis. 

II. Examination: • 

a. Abdominal aud pehuc examination. 

b. Temperature, pulse and respiration. 

c. tVhite blood cell count. 

III. Operative Findings: 

a. Patients with acute appendicitis, either catarrhal, suppurative, or 

gangrenous, only were accepted. 

b. Elimination of patients ■with ruptured appendix or appendiceal 
abscess. 

d. Histologic examination of all removed appendices. 

Patients with chronic and subacute appendicitis were not accepted 
because we wished to include only those with acute appendicitis verified 
by pathologic examination. Likewise, patients with ruptured and ab- 
scessed appendices were rejected because the longer dui’ation of their 
conditions not infrequently resembles the physical signs of advanced 
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In Table IX a comparative picture of both acute appendicitis and acute pelvic 
inflaniinatorj" disease in relation to the rapidity of the blood sedimentation is 
shown on a percentage basis. 

SUMMARY AND CONCLUSIONS 

1. Groups of patients ■with acute appendicitis and acute pelvic in- 
flammatory disease comparable as to duration of symptoms and extent 
of pathology have been studied with the sedimentation test in an attempt 
to determine whether or not it is of value in differentiating the two 
conditions. 

2. Ten per cent of the patients witli acute pelvic inflammatory dis- 
ease had a normal sedimentation rate, wliile 90 per cent were abnormal. 

3. Forty-eight per cent of the patients with acute appendicitis had a 
normal sedimentation rate, while 52 per cent were abnormal. 

4. We cannot agree with the reports of some observers that the sedi- 
mentation rate is never abnormal in acute apiiendieitis unless rupture 
or abscess formation has occurred; on the other hand our findings are 
quite in accord with tliose of otliers in regard to the sedimentation rate 
in acute pelvic inflammatory disease. 

5. Our conclusions are that tlie test per se cannot alone be relied upon 
to differentiate between the two conditions, since in practically half of 
the patients suffering with acute appendicitis, sedimentation was ab- 
normal. 
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DISCUSSION 

DE. J. W. CUTLER. — For a number of years there have appeared an increasing 
number of papers emphasizing the necessity of correctmg for anemia to make possible 
a more accurate evaluation of the sedimentation test. Those who hold this view 
believe that anemia wlien present materially increases the sedimentation rate so 
that the latter not only reflects the activity of the disease, but also the associate*! 
anemia. They also believe that one can isolate the anemia factor and correct for 
it by the simple procedure of subtracting sufficient plasma to bring the cell count 
to 5,000,000 before performing the test. The difference between tlte .sedimentation 
rate of the corrected sample and the uncorrected or anemia sample Avould, in their 
opinion, represent the increased sedimentation brought about by the anemia factor 
itself.. 

In the past two and one-half years Park, Herr, and I have studied this cpies- 
tion quite thoroughly and have come to the conclusion that anemia has little to 
do with the phenomenon of blood sedimentation and that one cannot correct for 
anemia and obtain consistent sedimentation findings. Our difficulty lies in our 
mctliods for recording sedimentation rates. 

There is clinical evidence to .show that marked anemia can be nssociated with a 
slow sedimentation— -for instance, b!ce<ling peptic ulcer, sickle cell arid pernicious 
anemia. Experimentally, we can make cells, regardless of the number in suspension, 
sediment rapidly or .«lowly by adding certain sul)staiices to the [dasrna. If acacia 
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Table shows that in 52 per cent of tlie patients with acute appendicitis, the 
sedimentation rate Avas abnormal. 

Table VI exhibits in detail the varying degrees of rapidity Avith AA’hich sedimenta- 
tion took place in 52 per cent of the patients Avith acute appendicitis, not actually 
as rapid as in the acute pelA'ic inflammatory group (Table II) but relative^ so. 

Table A^II shoAvs the lapse of time betAveen the onset of symptoms and the 
recording of the sedimentation rate in the patients with acute appendicitis. The 
similarity to Table III in the acute pelA’ic inflammatory group is readily noted. 

Table VIII shoAvs the grouping of leucocyte counts in the patients Avith acute 
appendicitis. Ninety-one per cent Avere rclatiA’cly high. 

Table Y . Acute Appendicitis 



Total number of patients 
Normal sedimentation rate 
Abnormal sedimentation rate 

100 

4S 

52 

48 per cent 

52 per cent 

Table 

A’l. Acute Appendicitis. 

Sedimentation Rate in One Hour 


B.ATE 

PATIENTS 

PER. cent 


1-10 mm. 


48 

48 


11-15 mm. 


20 

20 


lG-20 mm. 


10 

10 


21-25 mm. 


10 

10 

Table A’’!!. 

Acute Appendicitis. Lapse of Time Betaveen Onset of Pain and 


Recop.ding of Sedimentation 

Rate 


HOURS 

PATIENTS 

PER cent 


5-25 


59 

59 


20-50 


20 

20 • 


51-75 


9 

9 


70-100 


0 

() 


Table A’'!!!. Acute Appendicitis 


LEUCOCYTE 

COUNT 

PATIENTS 

PER CENT 

5,000-10,000 

9 

9 

10,000-15,000 

43 

43 

15,000-20,000 

30 

30 

20,000-30,000 

12 

12 


Table IX. Compakison of the Sedimentation Rates 


SEDIMENTATION 

ACUTE ! 

ACUTE PELVIC 

RATE 

APPENDICITIS 

INFLAMMATORY DISEASE 

Normal 

48 per cent 

10 per cent 

Abnormal 

52 per cent 

90 per cent 


Comparison Avith Table IV is especially interesting AA’hen Ave note that 43 per cent 
of the patients Avith acute appendicitis had a leucocyte count betAveen 10 and 15 
thousand, AA'hile 33.3 per cent of the acute inflammatory cases fell AA’ithin the same 
limits. Thirty-six per cent of the patients Avith acute appendicitis had a leucocyte 
count betAveen 15 and 20 thousand AA'hile 3C.6 per cent of the pelvic inflammatory 
cases also had a leucocytosis betAA'een 15 and 20,000. This would suggest that it 
might be unAvise to alloAv the leucocyte count alone to influence one in establishing 
a differential diagnosis. 
















THE MANAGEMENT OP BREECH DELIVERIES* 


Based on a Report op 709 Cases Prom the Philadelphia 

Lying-in Hospital 

Roy W. Mohler, M.D., Philadelphia, Pa. 

INTRODUCTION 

B reech presentations and tlieir management in labor are problems 
which are interesting to all Avho do obstetrics. It is a well-laiown 
fact that the danger to the child who presents by the breech is much 
greater than to the one which presents by the vertex. Because of an 
appreciation of tliis danger in 1931 we reviewed 170 eases of breech 
presentations and reported them to this Society. The gross fetal and 
neonatal mortality was 7.9 iier cent, which is about three times higher 
than the corrected fetal mortalitj’’ for the whole group of patients 
delivered at the Philadelphia Lying-in Pennsylvania Hospital. Be- 
cause of the original report, and the conclusions drawn from it, cer- 
tain policies in the management of breech presentations were adopted. 
These recommendations were that all breech cases should be completely 
studied clinically and with x-ray, and the size of the child in relation 
to tlie size of the maternal pelvis should be considered carefull}’’ in tlie 
management of breech presentations, and that some member of the at- 
tending Staff should be present at all breecli deliveries. Since the time 
of the original report, these recommendations have been carried out 
in complete detail. All breech presentations recognized during the 
prenatal period examinations, liave had complete x-ray studies done, 
and measurements made according to the Ball technique. If the x-ray 
studies showed an unusually large baby or evidence of fetopelvie dis- 
proportion, a consultation between various members of the Staff was 
called, and a decision as to the t^qie of delivery to be chosen was 
made. 

An absolute rule for management of breeches wliicli we think has 
been quite worlh-wliile, is to have a member of the attending Staff 
present and ready to deliver every breecli admitted to the hospital. Tlie 
House Officer is given the opportunity to got experience in the manage- 
ment of the case, and is allowed to proceed only so long as no obstacle 
appears, in which case the attendant in charge proceeds with the de- 
livery. 

During the period of time extending from Jan. 1, 1930, to Oct. 1, 
1937, 709 breech presentations were delivered at the Philadelphia 
Lying-in Pennsylvania Hospital. It was found that breech presenta- 
tions occurred very frequently in premature labor, and this incidence 
can be explained by certain hypotheses which may be tenable. One 

•lioiiil the Ohs^tetrical .‘Society of Plilladelplila, Deeemher 2. 1937. In a 

Symposliiin on Breccii Deliveries. 
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is added the cells settle rai)idly, if lecithin is added, they sediment extremely slowly. 
The reason wliy some cells sediment rapidly and others slowly is not because of 
any difference in the size or shape or number of the cells, but whether or not they 
form large aggregates. If they do, they sediment rapidly, and vice versa. The 
ability to form large aggregates is a function of the plasma and depends on the 
presence in the plasma of certain substances such as globulin and fibrinogen. These 
substances not only have a quantitative relationsldp to the sedimentation rate, but 
also a qualitative one. Globulin, for instance, will cause more rapid sedimentation 
than fibrinogen. When plasma is removed, in an endeavor to correct for anemia, 
then the very factors responsible for sedimentation are also removed. If a large 
quantity of plasma is removed as is necessary when the anemia is marked, the 
mechanism of rouleaux formation is seriously interfered with and sedimentation 
may become so slow that the laboratory may report a normal sedimentation finding 
in the presence of clinically active disease. Those who believe in correction explain 
this observation as overcorrection, although the blood count of the corrected sample 
is 5,000,000, as in other corrected samples. This observation is not overcorrection. 
It is a deliberate interference with the mechanism of aggregation of red cells to 
the point that the sedimentation phenomenon disappears. 

As a corollary of the above study, I am further convinced that our present 
methods for recording sedimentation rate need considerable modification. What is 
needed is a more scientific unit for expressing blood sedimentation, one that will 
express sedimentation in terms of velocity or the rate at which the aggregates settle 
in a given unit of time. 

Wlien such a unit will be developed, it will be independent of the size of the 
tube used, whether long or short, narrow or wide, since the rate of settling of the 
aggregates must be exactly the same in all tubes. Should such an effort be 
successful, then, I believe, blood sedimentation studies will take on greater clinical 
significance. 

DP. BROOKE M. ANSPACH. — The sedimentation test gives us the most reliable 
signs of the degree of subsidence in pelvic inflammatory trouble. It is also a safe- 
guard in any case, for it sometimes brings to our attention lesions other than 
pelvic which might exert an unfavorable influence in operative treatment. We have 
learned to expect a rapid rate in a secondary anemia. It has been rapid sometimes 
when a myoma was undergoing degeneration, and is usually so in carcinoma with 
ulceration and infection. 

Leucocytosis is an almost immediate reaction to an acute inflammatoiy process, 
but an increase in the sedimentation rate does not begin for twenty-four to thirty-six 
hours. We need not be surprised with a rapid reaction in post-partal or post- 
abortal infections, since the sedimentation rate, may have been rapid beforehand, 
as it is always increased in pregnancy. In the case of gonorrheal salpingitis the 
infection has been present in the woman for awhile before it reaches the tubes. 
Under these circumstances it is quite likely that the sedimentation rate has been 
rapid before the acute sjnnptoms began. While we may be able in a large majority 
of cases to distinguish between acute appendicitis and acute gonorrheal salpingitis 
upon other grounds, I believe that this difference in the sedimentation rate will 
prove a very useful help in differential diagnosis. 



402 


AMERICAN" JOURNAL OP OBSTETRICS AND GYNECOLOGY 


As long as labor contiinies it is allowed to progress until tlie breecli 
or presenting part has delivered througli the vaginal outlet. "When 
necessary, just before the presenting part has delivered, gas-oxygen 
anesthesia is produced during the pains, and an episiotomy is done. 
As soon as the baby has been delivered to a point just at the umbilicus, 
a breech extraction is performed. Sometimes this extraction consists 
only in directing the body through its exit, but usually it consists in 
carrying out a definite technique and procedure. 

TECHNIQUE OF PROCEDURE OF EXTRACTION BY VAGINA 

Wlien the breech has been delivered to the umbilicus, complete gas- 
oxygen anesthesia is induced. It is very important to wait for the 
extraction until the anesthesia is complete so that the movements of 
the patient do not interfere with the technique of tlie method chosen. 
With both hands the hips of the baby are grasped by the attendant, 
and the body of the cliild is rotated squarelj’^ under the arch of the 
s.ymphysis. AVith gentle and firm traction, the body of the child is de- 
livered until the tips of the scapulae are visible under the sympliysis. 
During tliis manipulation a trained assistant locates tlie head of the 
baby through the abdominal Avail and folloAvs its descent toAvard the 
pelvis; an effort is made to keep the head flexed and tlie descent must 
be sloAV, being ahvays mindful of the fact that the arms may become 
extended. AA^hen the scapulae shoAV from under the sympliysis pubis, 
the shoulders have a tendency to rotate into an anteroposterior posi- 
tion, and AAuth continued gentle traction at about 135 degrees, the 
anterior arm Avill deliver either spontaneously, or Avilli slight traction 
in the posterior axillar fold. After the delivery of the anterior arm, 
the body of the child is rotated ISO degrees through an arc in the op- 
posite direction. This maneuA'er Avill convert the undelivered arm into 
an anterior arm, and it can be delivered as the first one. 

After the arms have been deliAmred, the head is directed into the 
pelvis, and is manipulated into a direct anteroposterior position by firm 
and properly directed pressure from above, and gentle traction from 
bcloAV. At this point the aftercoming head forceps, as devised by 
Dr. Ddmund Piper, are applied, Avilh the body of the child held in an 
extended position above the symphysis of the mother. Great care must 
be exercised in this manem’cr .so that there is no injury to the child’s 
body. After application of the aflcrcoming head forceps, the head is 
delivered by making traction Avith the forceps and combining the trac- 
tion Avith a .slight effort at flexion. No effort mu.st be made to hurry 
any of these maneuvers and no strenuous force should be applied. The 
force u.sed mu.st be Avell distributed and directed .so that it Avill do no 
injury to the child. 

In those deliveries Avhere labor does not progress normally, a decom- 
position and extraction of the child is done under deep surgical anes- 
thesia. providing the cervix is comiiletely dilated and effaced. No 
effort is made to deliA'cr a baby through an undilatcd cervix. If dc- 
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hypothesis which seems most plausible is based on the assumption that 
definite polarity of the child does not occur until the presenting part has 
become fixed in the inlet of the pelvis. It seems to me that the deaths 
of premature and immature infants that occur following premature 
breech deliveries should not be attributed to the form of delivery but 
to the fact that the labor was premature. If this exclusion is accepted, 
and if we also accept the exclusion of deformed and macerated babies, 
we still may anticipate a higher fetal mortality for infants delivered 
by breech than those delivering bj’’ vertex. 

In any report on breech presentations, Ave must consider the fetal 
mortality brought about bj’- the accidents caused by presentation and 
delivery as the important factor. The diagnosis of position is important, 
and it usually can be made ivithout much difficulty in the patient near 
term. In patients with breech presentations who deliver prematurely, 
the diagnosis Avill usually be missed until labor is Avell advanced. For 
this reason, I shall confine my remarks to the management of patients 
Avith breech babies of normal Autality near term. 

INCIDENCE 

The incidence of breech presentation for the group of cases reported 
is usually 3.5 per cent. Stander in his text reports that the incidence 
in Schroeder’s statistics Avas 3.11 per cent. In 50,000 deliveries at the 
Ncav York Lying-in Hospital, the incidence Avas 3.9 per cent, and in 
7,500 deliveries at the Jolms Hopkins Hospital it Avas 3.9 per cent. The 
incidence at the Philadelphia Lying-in Pennsylvania Hospital, is 4.7 
per cent for approximately 18,000 eases. 

NOMENCLATURE 

There is some confusion in the terminology applied to breech presen- 
tations. And since the type of breech one is dealing Avith is a factor 
in its management, I think I should give my understanding of the 
terminology used. A frank breech implies that the leg is flexed at the 
thigh and extended at the Imee. A full breech implies that the leg 
is flexed at the thighs and the Imees, and the term incomplete breech 
means that either one or botii feet or knees are presenting. 

In any consideration of breech deliveries, one must consider tAvo 
methods of managing the patient. The first is to have the patient 
deliver vaginally if possible Avithout too much danger to the child or 
mother. In those cases Avhere Amginal delivery was the method chosen, 
the management was according to certain rules. As soon as labor Avas 
definitely established, analgesia Avas produced Avith nembutal and scopol- 
amine, unless there Avas some contraindication to its use. The dose 
varied from 6 to 9 gr. of nembutal, and 1/100 or 1/150 gr. of scopol- 
amine; the dose of nembutal Amried somcAAdiat according to the Aveight 
of the patient, and also because of the size of the routine dose Avhieh 
Avas being used over certain periods of time. At present, Ave are using 
41/2 to 6 gr. of nembutal Avith the original dose, and supplementing this 
dose later if necessary. 
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with a 7.9 per cent fetal mortality for breech deliveries wiiicli occurred 
in a series of 170 patients which were previously reported, and also 
compares favorably with other large series of breech deliveries, the cor- 
rected fetal mortality for which is usually near 6 per cent. 

CONCLUSIONS 

I have presented an outline of the points Avhich we at the Philadel- 
phia Lying-in Pennsylvania Hospital believe are important in the man- 
agement of breech presentations. 

This paper is based on 709 consecutive breech deliveries which oc- 
curred after certain policies based on an analysis of 170 breech de- 
liveries was formulated. 

The important points we feel are as follows: 

1. -That x-ray study should be used late in the prenatal period to 
determine the relative size of the fetus and mother. 

2. That it is safer for the babj’^ to deliver a larger than average 
sized child presenting by the breech by cesarean section. 

3. Tiiat all breech babies delivered by vagina should be extracted 
under light anesthesia after the breech has been delivered, and this 
extraction should never be undertaken by anyone who has not been 
adequately trained with supervised experience in the management of 
breech deliveries. 

4. That all decomposition of breech babies should be accomplished 
under deep surgical anesthesia after the cervix is completely dilated. 

5. That aftercoming head forceps .should always be used after the 
head has become engaged. 

180G Spruce Street 

DISCUSSION 

DE. EDWAED A. SCHUMANN.— I am firmly convinced that in the greater 
number of cases the cause of breech presentation is purely accidental, that Uie 
fetus of sufficient size to be held in the pelvis is caught with the breech down 
by a series of intermittent uterine contractions. This is based upon a study of a 
series of multiparas. In a minority only breech presentation occurs because tlic 
shape of the fetus or uterus demands such presentation for the better accommoda- 
tion of the fetal body in the uterine cavity. 

If we were able to distinguish between the types, the whole question of external 
version could be more easily solved. If the position is an essential one in which the 
fetus fits the uteru.s, external version is contraindicated. !MoBt external versions 
I practice are back as a vertex the next time I see the patient. Furthermore, however 
little pressure may be required in tuniing the child, there is danger of juoducing 
an abnormal cephalic presentation. The matter of cord disturbance also still im- 
Iircsses me seriously. I do not believe that external version is a practice I would 
regularly follow. 

With regard to the management, I wonder why it i.s necessary to extract the 
child when the umbilicus is delivered. If the umbilicus apjiears, the cliild \yill 
continue to come down. In spite of the essayists’ account of the case with \vhich 
the arm delivers itself spontaneously with slight xirossure, the arm sometimes 
ofi'ors a great deal of difficulty. Of course, if one follows the fundus from above, the 
danger of extension of the arm is minimized. The main thing is to maintain ilexion 
and the more you maintain this the simpler the breech extraction. I would jirefer to 
push rather than pull on the breech. If I were to extract a breech, T would jtrefer 
to do the decomposition early, when the breech appears at the vulva rather than 
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livery of tlie child is absolutely necessary before the cervix is completely 
dilated, an effort is made to dilate it manually, or if this is not possible 
or judicious, a cesarean section is performed. 

In breech presentations where labor is long and progress slow with 
the membranes already ruptured for some time, a very serious problem 
confronts the attendant and each of these eases is a difficult situation 
which must be considered individually as it arises. It is this type of 
case which will always increase tlie fetal mortality for breech presenta- 
tion unless we are able to anticipate them either before labor has begun 
or early in labor. Each of these difficult cases will be managed accord- 
ing to the individual’s exiierience and judgment and according to the 
circumstances. No outline of the procedure necessary in such condi- 
tions will be touched \ipon except to remark that it is this type of 
case above all where it is certainly wise to resort to cesarean section 
before labor, or soon after labor has begun. 

In cases when after a careful study it was learned that there was 
evidence of fetopelvie disproportion, or if the baby seemed larger than 
normal and the mother was not one with whom an undue risk should 
be taken, an elective cesarean seetioii was performed. 

In this group of 709 eases there were 58 cesarean sections. These 
patients had the seetions performed after consultation with various 
members of the Staff and many of them had a trial of labor. Of this 
group of 58 eesarean sections, 40 were done because of a fetopelvie 
disproportion with a breech presentation, and the other 18 were done 
beeause of some accident of pregnancy in addition to a breech presenta- 
tion. In this group there were 50 live babies and of tlie 8 babies lost, 
one of these was delivered from a patient where a large breeeh was the 
sole indication for the type of delivery ehosen. The other 7 babies were 
lost beeause of other accidents of pregnancy, such as placenta previa, 
premature separation of the placenta, etc. In view of these statistics, 
we feel that our final decision to do a cesarean section on each of these 
eases was justified. 


ANALYSIS OF STATISTICS 

There were 709 breech presentations delivered at the Philadelphia 
Lying-in Pennsylvania Hospital during the period extending from Jan. 
1, 1930, to Oct. 1, 1937. Of this group there were 295 primiparas and 
414 multiparas. The gross fetal mortality was 186 babies, or about 
26 per cent. In this group there were 49 babies from the 295 primiparas, 
and 98 babies from the multiparas, or a total of 147 babies that were 
lost because they were premature and nonviable, or deformed so that 
the type of presentation was not responsible for their deaths. There 
were 39 babies in the whole group which were lost and came under the 
list of corrected mortality, 18 from primiparas, and 21 from multiparas. 
These 39 babies represent a 5.5 per cent corrected fetal mortality for 
the whole group of babies presenting by the breech. This 5.5 per cent 
fetal mortality for breeches compares with a 2.5 per cent corrected 
fetal mortality for all patients delivered at the Philadelphia Lying-in 
Pennsylvania Hospital. The 5.5 per cent fetal mortality also compares 
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delivery in -wliicli interference is necessary, but the indication in my experience has 
been very rare. What I have always objected to was the teaching prevalent some 
years ago that just as soon as the cervix in a breech labor was dilated delivery 
should be effected. If this teaching is followed there is every reason in tlie world 
to lose babies. 

Cesarean section has a definite indication in certain cases of breech, particular!}- 
wdtli moderate pelvic contractions, or in old primiparas in whom the probability 
of another child may be remote. I use external version where possible in order to 
determine any disproportion between the head and the pelvis. This is my only 
indication for external version. 

I feel that we are going back to the well-established methods which years ago 
governed the delivery of tliese cases. There is one recent advance, however, 
namely, the use of forceps on the aftercoming head, instead of old manual proce- 
dures. In every breech delivery the forceps should be prepared ready to put on 
if there is any retardation in the delivery of the head. 

DB. COLLIN FOULKEOD. — Too much stress has I feel been laid upon the 
normality of breech births. It is often the 5'ounger man who will allow the labor 
to go to the point of danger to the child, a condition more likely to occur in 
breech than in vertex presentations. In breech presentations tlie slowing up of the 
process of labor must therefore be watched more carefully than in a normal 
vertex, and interference practiced earlier if the conditions present .should warrant it. 

A relaxed multiparous uterus will be flaccid up until about one month prior to 
labor. Then during the period of settling with increased uterine contractions a breech 
may change to a vertex presentation, it is better therefore to wait until after the 
thirty-eighth week of gestation to try external version. With the usual multipara 
where the measurements are normal and the knowledge you have justifies you in 
trying external version, it is far better to wait until near term, to do the version, 
and then to rupture the membranes at the same sitting, by that means keeping the 
head in the pelvis and starting labor. 

A breech will often go longer than the computed time of maturity, perhaps 
because the breech does not sink into the pelvic ca^uty as well. For reasons of 
disproportion a section may therefore be necessary. 

DE-. GEOEGE ULEICH. — It is interesting to consider the cause of infant 
mortality in breech presentation. If you look up statistics you will find the lowe.st 
mortality is in the babies weighing from 7 to 9 pounds. Babies born in breech 
presentation and weighing less than four pounds are almost all lost; between four 
and five pound.s, two-fifths are lost; between five and six pounds, less, and between 
seven and nine pounds, possibly not more than one-twentieth are lost. It is not 
the difficulty of breech delivery that causes the infant mortality, but the pressure 
on the premature head. 

Waiting is a good policy, but how long should we wait? There is no indication 
for interference so long as the mother remains in good condition, the heart sounds 
of the baby hold to normal, and labor progresses. The criteria for interference 
should bo the cessation of progress. The baby will very soon show the results 
of this. 

Years ago we were taught two ways of delivering breeches; one by expression, 
and the otlier by extraction. Many women who have almost enough uterine force 
to push the breech over the perineum can lie dcli%-ered by making slight yire.«sure 
over the fundus of the uterus. This .starts the breech over the perineum, stimulates 
contraction of the uterus and pushes the baby out. 

One thing about aftercoming head forceps that every man must remember is 
ne%er to use them until the head is engaged. I have seen infants killed and 
mothers maimed, just because this one little thing is forgotten. Also remember that 
the head cannot engage until it is first flexed. Flexion may bn maintained by 
making pres.^urc over the fundus of the uterus during traction. 

BE. ALICE TALLANT. — The point about jiressure on the fundus I once saw 
perfectlv illustrated in the Charitd Hospital in Berlin. The nurse on the Ward 
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to wait until the umbilicus comes domi. Because I believe that the clanger to the 
baby in breech is not asirhyxia but .intracranial traumatism, I am convinced that 
the longer the pelvic tissues are permitted to dilate and the oftener the baby is 
permitted to deliver spontaneously, the less will be the fetal mortality. 

Dr. Wall, of Kensington, is presenting our own set of statistics. In that institii- 
tion we practice the policy of noninterference Avhenever possible. Obviously, there 
are instances when progress is assisted, but we attempt to deliver the breech spon- 
taneously whenever possible. As to the aftercoming head forceps, we use the 
instrument in all cases except where the head falls out before the forceps can be 
applied. 

DE. NOEEIS YAUX. — I do not believe in external version. I cannot see the 
reason for converting a breech to a vertex when nature has presented some ab- 
normality or unusual condition in the lower uterine wall or pelvis which has caused 
the breech to become dependent. Furthermore if external version is done, I cannot 
agree with Dr. Mohler’s comment on the subject, that the patient should be allowed 
to be ambulatory during the twenty-four hours following the procedure, because the 
placenta may be somewhat detached, the cord may become twisted around the 
child, or inadvertent rupture of the membranes may occur. 

Breech presentation and delivery has its own mechanism similar to the mechanism 
of the vertex. If we understand this mechanism, and if the mechanism of breech 
is progressing normally, it is our practice to leave it alone, using analgesia, sedation 
and anesthesia where necessary, until the navel of the child appears. We do not 
assist it from there on unless the mechanism ceases to progress, and fortunately 
this does not often happen. The delivery is more likely to become obstructed when 
the shoulder girdle gets into the pelvic cavity. The remaining portion of the 
breech extraction or delivery, the aftercoming head, usually produces our greatest 
difficulty. The head must be kept flexed. The worst thing we can do is to pull on 
the breech that is descending, except to guide it. 

We have no difficulty with what is called the decomposition, when the breech 
is arrested in midpelvis and the cervix is fully dilated. Extraction of an impacted 
breech, however, is a different consideration and is only attempted and performed 
under deep surgical anesthesia. Early episiotomy and afterconiing head forceps are 
used. 

DE. EOLAND POETEE.- — A small point I wish to bring out is that a fair pro- 
portion of breech cases change to vertex, especially in the multiparas with the 
globular uterus. That has been proved numerous times by comparing the x-ray in 
the dispensary and the later position when labor begins. 

It is often said that after the baby is down to the umbilicus deep surgical 
anesthesia is desired. I keep my patients in as light anesthesia as I can so that 
uterine contractions keep the head and body placed. 

Lacking Piper forceps, an ordinary Simpson forceps can be applied to the 
aftercoming head with a great deal of success in most cases. 

DE. GAEL HENEY DAYIS. — Some years ago I referred a multiparous patient, 
who had delivered easily the first time, to a younger man who was interested in 
external version. Finding that she had a breech presentation he attempted an 
external version in his office but did not succeed. Later he took her to the hos- 
pital and did an external version under ether anesthesia. Twenty-four hours later 
she delivered a stillborn infant which had been alive at the time the external 
version was performed. 

In my earlier teaching experience we did not have the large clinical material 
which is now available, and we tried to save our breech deliveries for the students. 
It was, therefore, neeessarj for us to learn how to deliver the patient who had a 
breech presentation and, having learned, I, like many others, have ceased to fear 
the average breech delivery. 

DE. WILLIAM E. NICHOLSON. — I am perfectly certain that the mortality 
that has been reported in brec'ch delivery lias been in most instances the result 
of undue interference. It is perfectly true that there are some cases of breech 
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takes a lot of experience and obstetric judgment to know when and how to inter- 
fere in the breech presentation, and the great majoritj*. of physicians doing obstetric 
work do not liave tliat experience and judgment. 

"We have not thought well enough of the advantages of external version to 
practice it routinelj' at Temple. The more frequent use of forceps on the after- 
coming head and of perineotomy when thei-e are indications of undue delay or 
difficulty, unquestionablj’" are steps in the direction of lessened traumatism to the 
child, and therefore of lowered infant mortality. We should not lose sight of the 
fact, however, that more babies die from traumatism due to untimely interference, 
than from asphyxia from delay in delivery, or want of interference. AVe still be- 
lieve in the wisdom of that early teaching at the Lying-In, and that, everything 
considered, it is safer to teach our undergraduates and internes to let the breech 
alone, and to keep hands off as long as possible, and wherever possible. 


THE COLD PRESSOR TEST IN PREGNANCY^' 

William J. Dieckmann, S.B., M.D., Herbert L. ]\'Iichel, S.B., M.D., 
AND Paul W. Woodruff, M.D., Chicago, III. 

(From ihe Department of Obstetrics and Gynecology, the University of Chicago and 

The Chicago Lying-in Hospital) 

W E BEGAN to use the cold pressor te.st shortly after Hines and 
Brown described it. In a preliminary report published in 1935, wc 
noted that pregnant individuals with a family history of hypertension 
usually gave more marked responses to the test than patients without 
such a history. Pre-eclamptic and eclamptic patients showed no uniform 
results with the test. Those patients who had hypertension, which was 
usually of the essential type, gave marked responses, both ante partimi 
and post partum. It seemed that the test could be used to detect those 
patients who might subsequently in pregnancy develop hypertension or 
show evidence of vascular renal disease. The results of such a study 
arc presented in this report. 

Randall, Murray, and Mussey al.‘:o applied tlic cold pressor tost to pregnant 
patient.s. They found that 7 patients who were normal at the time of the tost, but 
who gave an abnormal response, subsequently developed to.xoniia. They drew no 
conclusions but pointed out that per cent of the patients who gave an abnormal 
test subsequently developed toxemia of pregnancy. 

Briggs and Oerting, in 19.37, reported their results of a study of 2,3.3 pregnant 
women. Only two hyperreactors were found, with no familial history of hypertension. 
No cases of toxemia that were of hypertensive origin occurred in the normal reactor 
group. Toxemia of nephritic origin did occur twice in the normal group. They con- 
cluded that, their series was too small for definite conclusions, but it did seem that 
toxemia occurring upon a hypertensive background might be determined by means of 
a cold test. 

TECHNIQUE 

The subject is placed in a comfortable chair or in a semireclining position in bed. 
All extraneous noises and distractions arc reduced to a minimum. A blood pressure 
cuff is applied to the arm and an arm band stethoscope is then adjusted to the cubital 
fossa. 

If the i)atient cannot r<!st for an hour, blood pressure determinations are made 
at. two- to three-minute intervals until a basal reading is obtained. The temperature 
of the water, which is 1“ to 2= C., is obtained by having chipi)ed ice in tlie water. 

•Read before the Central Society for Clinical Researcii, November ti, 1937. 
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was a trained German midwife. On one occasion a woman in tlie delivery room 
seemed to be in active labor and the interne went to see what was happening. He 
saw the breecli presenting and rushed for the Chief. The midwife gave one 
glance of scorn at the fleeing interne, placed her hand on the patient’s fundus, 
and with one push the baby shot out upon the bed, while the nurse walked calmly 
on her way. 

DR. JOHN C. HIRST. — In the last 3,100 deliveries at the Preston Retreat we 
had 124 breech deliveries resulting in 15 stillborn and 16 neonatal deaths, but we 
were able honestly to deduct 26 fatalities because of developmental defects, pre- 
maturity under twentj'-eight weeks, and placenta prema, making a corrected mor- 
talitj" of 5 babies in 98 births, or slightly over 5 per cent. In the last 1,600 
deliveries for which I have been responsible, we have made a real effort to do 
external version for each breech baby in a borderline pelvis. Among these cases 
we have had 53 breech presentations without a single viable death, only one de- 
composition and no cesarean sections. 

DR. H. H. MUHLENBERG. — The country doctor may first of all emphasize 
the wisdom of not becoming terrified in the presence of a breech presentation, and 
giving the breech plenty of time, while carefully observing the fetal heart sounds. 
My second point is the great improvement in our statistics since we have routinely 
used aftercoming head forceps instead of maldng gi-eat pressure on the head from 
above. 

DR. LIDA STEWART COGILL. — In a case where there is no existing dispro- 
portion between fetus and pelvis and no immediate need for delivery of the fetus, 
the patient should be permitted to deliver herself without any interference from 
the attending physician. 

She may be assisted by means of the Kristeller method, which consists of plac- 
ing the hands over the fundus and at the sides of the uterus, pushing downward 
during uterine contractions, thus aiding in the expulsion of the fetus and the pre- 
venting of extension of the upper extremities and head which so frequently follows 
when traction is made from below. 

I think we are all agreed there is a greater amount of intracranial pressure 
present in an aftercoming head than in a cephalic presentation, therefore even 
with the use of Piper forceps we should deliver slowly in order to prevent a sudden 
increase in this pressure vdth its attending ill effects upon the fetus. 

DR. ROY W. MOHLER. — ^hlay I call your attention to the fact that I said 
“complete” but not “deep” anesthesia. Anesthesia with gas and oxygen cannot 
be deep anesthesia. I also said that sometimes the extraction consists in only 
directing the baby through the mechanisms of labor. If you are going to anes- 
thetize the patient you have to do something to direct the child through the pelvis 
in order to have a definite maneuver in labor. 

DR. J. 0. ARNOLD. — ^Dr. Mohler’s report brought to mind my first and, as I 
look back now, most impressive lesson in the conduct of breech delivery. It was the 
first breech delivery I had ever seen and occurred at the Lying-In Hospital from 
which Dr. Mohler’s report comes. The attending obstetrician and instructor, 
standing idly by while the child’s unsupported breech protruded farther and farther 
with each pain, led to all kinds of wonderment on the part of the students. The 
attending doctor, noting our bewilderment, began to question us: “What should 
the attendant do now? What should be the position of his hands at this point 
in the conduct of tlie case?” Wlien we had each attempted an answer, he said: 
“No, his hands should be as mine are now,” and he stood apart from the delivery 
table, with his hands behind his back! 

We have largely taught in our ovm clinic this hands-off, watchful-waiting policy, 
and from a review of our case records for a good many years, we have no reason 
to regret this cause. With all the improvements in methods, and the tendency to 
substitute artificial processes for the natural, the fact stiU remains that there is 
a decidedly higher fetal mortality with interference than without interference. It 
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patieate; tool: 20 as tie XQardmal iBcre-asc-, SjXT>se''pj<rrii!jr, 

Bro'Tii took 22 as tlie iipp^r I’jrdt of i 2 oriaa! in tfzr; nomfrezmnL IVo 
kave taken 29 as onr npT>er limit or normal 

Tne large nnrnber of pregnant oTomen 'vno are kj^'psrreaeiors reonires 
eonsi deration- IVe kno“ thst the blood pressure increases sllabtly as 
term is approacbed- Tbe caase and mecbanism are nnknoriix. The blood 
and plasma volijine and TascuJar bed are increa.sed. The •dscosltv of the 
blood rs decreased- The puLse rate is sliniiHy increased- The nansea 
and Tomitlng. constipation- jjarosj'smal tacbvcardi.a deTmato^ranhia 
etc-., of pregnancj- are all tbo?Jgl!l to be dae in part at least to sj.Tnp,athetie 
stimulation. This may also account for the bias incidence of hyn^r- 
reactors. 

In the 0-19 ^onp. one paticnr had toxemia, and 2 others. Itad normal 
pregnancies *dtb the exception of tbe transient disturbanees ncentioned- 
T”'entr-seven patients bad normal pregnancies. The results in the 20 to 
29 group are similar. 

Fifteen patients out of SO in the 30 and over gt'oup bad dennite C'd- 
denc-e of toxemia and in 10 esses the hyveTtension ~rss still present three 
months or longer aft.er delivery. Thirteen patie.nts .had the transient 
Sndings listed- 

It is *vorth noting that of the 152 patients tested, SO gave a ce*!d 
prassor rise of 30 mm. or more and 15 of thase developed toxemia. Sixtv- 
tiro patients gave a pressor rise of less than 30 and only 2 developed 
toxemia- 

Four patients vith. a historj* of jirevfous toxemia also gave a pressor 
ri.se of 30 or more but oniv 2 had a recurrence of toxemia. 

The rasult of the test and .subsequent symptoms and signs vere 
compared vrith the total gain in iveight. Certainly the Tnajority ^29 per 
cent) of the patients ovho gave a rise of 30 trim- or more, and either had 
toxemia or transient vascular renal j^iunptoins, gained less than 15 inlo- 
graiDs of “eight durina pregnancy. Thus. Fcese T^atients diner nrom 
those vrith pre-eclamiAsia vrho nsually gain excessively or too rapidly or 
both- 

Hines and Bro*.vn .stress the importance of obtaining a basal biood 
pressure before testing the patient, and emphasize the value of cvm- 
paring the "range" value -vith the ■‘‘ceiling" ’.-altie. They found t.ca* 
95 per cent of the normal subjects, tvith norma! range, had a ceiling oi 
less than 145 mm. in the ^stolic Tiressure. Seventy-tvro T»er cent of tee 
normal hyperreaetors had a ceiling of more than 145 mm. sj'stolic. 

Several inve-stigators have been unable to co nSrm the “ork of itmes 
and Brotrn. ITe believe that if basal pres.sures are obtained anO ;t t.ce 
blood pressures are taken every thirty to forty seconds durmg the nn- 
mersion. certain patients vriii give marked increases in bleed pressure 
and others little or no effect. Occamonaliy the blood pressure drops. 
To eliminate the T>ersonal factor. v.-e have used the Tyco.= self-rec-orumg 
sphynrnomanometer in a number of eas-es vdth results similar to ixose 
found -‘Vila the auscultator;.' method. F'urthermore. as -vre have pre'u- 
O'uslv reported, repeated ice "vater tests on the same oay m a paTicntf 
precipitated alarming vascular renal symptoms and signs. 
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The extended hand of the arm wearing the blood pressure cufE is immersed until 
the ice water reaches the wrist. Blood pressure readings are taken immediately 
and then every thirty seconds for two minutes when the hand is removed. The blood 
pressure is then taken at three-minute intervals for an additional fifteen minutes 
to note the time required for the blood pressure to return to the normal level. 

One individual lias performed most of our tests. A container, 
measuring 9 by 16 by 10 inches high, ndth an inclined screen 16 inches 
long at one end, ivas found more satisfactory than a pan. Ice chips 
were kept behind the screen, thus maintaining the temperature of the 
water at 1 to 2° C. 

Over 400 pregnant women have been subjected on one or more occa- 
sions to the cold pressor test. One hundred fifty-two patients who were 
normal in all respects at the time of the test and who did not deliver for 
at least three months were selected for study. Our criteria for toxemia 
are as follows : 

A systolic blood pressure of 140 or more on more than two days. 

An extensive edema of the legs or generalized moderate edema with no recogniz- 
able cause except the pregnancy. * 

A proteinuria which is present daily for at least one week or which is noted on 
repeated tests for more than four weeks. The specimen of urine must be uncon- 
tarainated and there must be no urinary tract infection. 

Usually more than one of the above are present. 

Our data are listed in Table I. An abnormal vascular renal system 
may manifest itself during pregnancy as follows : 

A. A transient rise of the systolic blood pressure to 140 mm. or more for one day. 
Proteinuria may frequently be associated with the hypertension. 

B. A coincidental essential hjTpertension appearing earlj' in pregnancy and becom- 
ing more severe as the pregnancy grows. 

C. The exacerbation of an essential hypertension or of a chronic glomerulo- 
nephritis. 


Table I. Cold Peessor Test ix Noe.mal Pregnant Women 


TRANSIENT OR PERMANENT ABNORMALITIES 
OF the vascular renal system 

INCREASE IN SYSTOLIC MM. JIERCURY 

0-19 

20-29 

30 OR MORE 

Hjqiertension 


2 

11 

Hypertension and proteinuria 



4 

Hypertension, proteinuria, and edema 



G 

Hypertension and edema 

1 


3 

Proteinuria 

2 

1 

2 

Edema 


1 

2 

Total cases with abnormal vascular renal 

3 

4 

1 28 

pathology 




Total cases with normal pregnancy 

27 

28 

G2 

Total 

30 

32 


Patients with toxemia or permanent vas- 

1 

1 

15 

cular renal disease 





These vascular renal signs must be distinguished from the typical or 
true toxemia of pregnancy, i.e., pre-eclampsia. 

Hines and Brovm, in their first report, stated that the patient was a 
hyperreactor if the ice vvater test caused an increase in the systolic 
pressure of more than 15 mm. Randall and co-workers in pregnant 
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we are using tliem for differentiation of the toxemia and plan to apply 
both tests to a group of normal patients in early pregnancy and follow 
their subsequent course. 

If a large number of tests confirm our findings, the cold pressor test 
will be of great value. First, it will enable us to select those patients 
who may develop toxemia and thus permit frequent observation and 
intensive study of these patients. The group of normal reactors need 
not be seen so frequently, thus decreasing the cost of prenatal care for 
this group. We, therefore, hope that other clinics will .adopt it in order 
that a series of several thousand patients may be quickly collected. 

SUMMARY 

The cold pressor test was used in 152 normal pregnant women. 

An increase in the s.ystolie jiressure of 30 mm. or more was considered 
abnormal. 

Ninety patients were hyperreactors, 15 developed toxemia and an addi- 
tional 13 had transient abnormal vascular renal signs. 

Sixty-two patients gave a normal test. Only 2 developed toxemia 
and an additional 5 had transient signs. 

The cold pressor test is compared with the pituitrin test. 

An abnormal reaction of the former in a pregnant woman seems to 
indicate that she may develop a toxemia in which the hypertension is the 
predominant finding. An abnormal pituitrin reaction commonly occurs 
in patients with toxemia of the pre-eclamptic type. 


REFERENCES 

Briggs, J., and Oerting, E.: Minn. Med. 20: 382, 1937. Dieclmann, Wm. J., and 
Michel, E. L.: Arch. Int. Med. 55: 420, 1935. Idem: Proc. Soc. Exper. Biol. & 
Med. 32: 1591, 1935. Idem: Am. J. Obst. & Gynec. 33: 131, 1937. Eines, E., and 
Brown, G.: Ann. Int. Med. 7: 209, 1933. Eandall, L., Murray, S., and Mussey, E.: 
Am. j. Obst. & Gynec. 29: 362, 1935. 


Cotte: Surgical Treatment of Pruritus Vulvae, Gjmec. et obst. 36: 257, 1937. 

Among the minor surgical procedures Cotte mentions linear scarifications, super- 
ficial cauterization and local injections of anesthetic solutions or other liquids. In 
the latter class the best results have been obtained with injections of alcohol. 
Injections of oxygen and radioactive substances have also been used. Some pliysicians 
inject anesthetic solutions into the pudic nerves. 

Among the more extensive surgical procedures, Cotte mentions vulvectomy. 
This operation is popular, but he is not impressed with its results. He discusses 
section of the subcutaneous and also the internal pudic nerves but personally favors 
resection of the presacral nerve. He performed two of these oper.ations in men 
and three in women who had pruritus around the genital and anal regions. In this 
small series there were two complete and two partial successes and one failure. 
Cotte collected reports of 17 presacral nerve resections for pruritus. Of these 
patients 10 were completely, and 4 partially, relieved, and 3 cases were failures. 
The author prefers resection of the presacral nerve because it permits examination of 
the pelvic contents, carries little danger, and does not interfere with sexual function. 

J. P, GBEENiiirm. 
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Chart 1 illustrates the results of the cold pressor test on a nonpregnant woman 
with family liistory of hypertension and the blood pressure curve of this same patient 
during pregnancy and the puerperium. A severe toxemia which we believe was pri- 
marily an essential hypertension was caused or precipitated by the pregnancy in a 
patient who had a predisposition to vascular disease. The blood pressure was still 
abnormal almost three years post partum, and we believe that it will not only never 
return to normal but will slowlj' increase. If other pregnancies occur, the rate of 
increase of the pressure will be hastened. We have similar curves for 14 other pa- 
tients ditfering only in that the test was performed during pregnancy. 

We, as well as several other physicians, have used the test in non- 
pregnant women as an aid in deciding whether or not it would he 
advisable for them either to become pregnant or have more pregnancies. 
If the patient has a border line blood pressure, 130 to 140 systolic, and 
gives a rise of 30 or more with the cold test, we advise against pregnancy. 
If the patient gives a history of previous toxemia and also is a hyper- 
reactor, we believe iiregnaney is contraindicated. However, if the test 
is normal, the patient may become pregnant. 

We certainly do not believe at this time that every patient, whether 
pregnant or not, whose systolic pressure increases 30 mm. or more after 


■t. 



Chart 1. — Graph of cold pressor test and blood pressure curve of patient in subsequent 

pregnancy. 

the cold test will either develop toxemia or should not become pregnant. 
But there is a definite relationship as indicated by our work as well as 
by that of the other tAvo reports previously cited. 

We have also been studjdng the effect of pituitrin on the blood pres- 
sure. Normal pregnant patients, after the subcutaneous injection of 
1 to 2 minims of pituitrin, show an average increase in the systolic 
pressure of 11 mm. AAlth a range of 0 to 20. Pre-eclamptic patients 
have an average increase of 51 and a range of 28 to SO mm. Patients 
Avith essential hypertension or vascular renal disease liaA'e an aA'erage 
rise of 7.7 and a range of minus 10 to IS. Thus, pre-eclamptic patients 
giA'e a marked resiionse to pituitrin but a normal one to the cold pressor 
lest. The patient Avith essential hypertension, Avith vascular renal disease 
or Avith family history of hypertension usually gives a marked response 
to the ice Avatcr test but a normal one to jiituitrin. It seems that these 
tests may be used during pregnancy to differentiate the various types 
of toxemia and if used early in pi'egnancy they may indicate AA'hich 
patients may deA*elop pre-eelampsia and AA'hieh hA-perlension. At present 
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has been prepared. Whereas the Class I patients averaged only 
slightly over one day in the hospital prior to deliver}^, the severe 
Class III patients averaged 51.5 days. Although we have, of course, 
no rule or standard routine regarding the period of hospitalization, 
the figures in Chart 2 show almost a geometric progression, dependent 
on the grade of heart involvement. 

Not only is it necessary that heart disease, if present, he recognized 
before or very early in a pregnancy, and adequate rest and hospitali- 


CLASS 

335 -TOTAL NUMBER OF CLASSIFIED CASES 

D 

1 1,4 DAYS 

B 

HH 5.6 DAYS 

B 

|[||^H||||Hf7.2 DAYS 



3 

SI. 5 DAYS 




Ghart 2. — ^Average duration of hospitalization prior to delivery. 


CLASS 

^ FORCEPS [[[]|] THERAPEUTIC ABORTION 

^ CESAREAN SECTION ^ CESAREAN SECTION WITH STERILIZATION 
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1 

^4.7 «/o OPERATIVE DELIVERIES - INDICATION: CARDIAC DISEASE 

1 19 «/o OPERATIVE DELIVERIES - OTHER INDICATIONS 




66.4 Vo 

1 

i IIIIIIIIS OPERATIVE DELIVERIES - indication: CARDIAC DISEASE 

a::-.::::::;?::::! 12 «/o OPERATIVE DELIVERIES - OTHER INDICATIONS 

B 

mmum^mniminii 4 5.7 Vo spontaneous 


^2.9”/o OPERATIVE DELIVERIES - OTHER INDICATIONS 


NO spontaneous deliveries 


NO OPERATIVE DELIVERIES - OTHER INDICATIONS 


Chart 3. — Type of delivery in the various classes of cardiac disease. 


zation during pregnancy be instituted but it is equally important that 
the patient receive the proper attention and treatment during parturi- 
tion. We have found it exceedingly difficult, if not impossible, to 
follow anj'^ rule or routine. In Chart 3 an attempt is made to present 
a comprehensive view of our treatment during the deliveiy period. 
In each Class of cardiac patients, the types of delivery are divided in 
three groups, spontaneous, operative because of heart disease and 
operative on indications oilier than heart disease. Four further sub- 
divisions of operative deliveries are shown, viz., forceps, therapeutic 
















HEART DISEASE COMPLICATING PREGNANCY 
A Study op 436 Cases 

Henricus J. Stander, M.D., New York, N. Y. 

(From the Deimrtment of Obstetrics and Gynecology, Cornell University Medical 

College and Neio Yorlc Eospital) 

A STUDY of 436 women, suffering from cardiac disease and ob- 
served in 493 pregnancies in the Lying-in Hospital (Woman’s 
Clinic of the New York Hospital) during the five-year period ending 
Sept. 1, 1937, is the basis for this report. In a recent publication^ 
Kuder and I described the role of a special ante-partum and post- 
partum cardiac clinic and the manner in which cardiac patients are 
treated in the Lying-in Hospital. In the present analysis emphasis 
is directed mainlj'^ to the important role heart disease pllys in ma- 
ternal mortality. 

During the five-year period under review, cardiac disease occurred 
as a complication in 493 of 14,009 pregnancies on the Indoor Service 
of the Lying-in Hospital, aii incidence of 3.5 per cent. 



Chart 1. — Distribution of heart disease according to functional classification.' • 


As stated elsewhere- we employ the functional classification of heart 
disease, formulated by the New York Heart Association. In 335 of 
the 436 patients studied, there was full agreement as to the exact 
classification, and we, therefore, believe that an analysis of this smaller 
group would be more accurate as to the relative frequency of the 
various classes of heart disease. In these 335 patients the distribution, 
according to the functional classification, is shown in Chart 1, which 
reveals 50.5 per cent of the eases of Class I, 37.3 per cent in Class Ila, 
10.4 per cent in Class Ilb, and 1.8 per cent in Class III. In other 
words, half of the patients belong in the mild Class I, whereas the 
other half fall in the potentially or actually dangerous groups (Classes 
Ila, lib, and HI). 

In order to portray our attitude as to the value of early hospitali- 
zation prior to delivery in the several grades of heart disease, Chart 2 


♦Read at a meeting of the New York Obstetrical Society, December 14, 1937. 
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deaths on a basis of live births may be of use where full statistical 
data are not available, but is deeidedlj”- inaccurate as it is affected by 
the incidence of twins or other types of multiple births and actually 
utilizes the fetal mortality rate to express maternal mortality. 

Approximately one-fourth of our deaths were due to hemorrhage 
(ante partum and post pai'tum), and 15 per cent were due to infec- 
tious. Pneumonia accounted for 13.2 per cent, while cardiac disease 
is the fourth most important cause of maternal .mortality, accounting 
for 8.7 per cent of the deaths, and followed by toxemias with only 6.5 
per cent. Furthermore, it is to be noted that the 3 maternal deaths, 
or 6.5 per cent of the maternal mortality, due to toxemias, were all 
caused by acute yellow atrophy and chronic nephritis. In this chart, 
therefore, infection is no longer the major cause of maternal mor- 
tality and the toxemias account for a relatively small percentage of 
the death rate, and even then it is necessary to include under “tox- 
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Chart 4. — The causes of maternal mortality. 


emia, ” chronic nephritis. I have elsewhere^ discussed in detail the 
factors responsible for the reduction in maternal mortality in both 
these groups, infection and toxemia. Here I wish to emphasize the 
important roles played by pneumonia and cardiac disease as factors 
in maternal mortality. Hemorrhage, both ante partum and post 
partum, is receiving particular attention in many maternity hospitals 
and in our clinic by Pastore and his co-workers, who are studying the 
problem of blood loss in relation to infection and the toxemias. 

To repeat, cardiac disease, as shown in Chart 4, is the fourth most 
important cause of our maternal deaths and is a greater factor, in 
the total maternal death rate, than the toxemias of pregnancy. 

Of the 493 pregnancies complicated by cardiac disease, 475 occurred 
in registered and 38 in unregistered patients. Chart 5 shows that in 
each of the two groups, registered and unregistered, there were two 
maternal deaths, giving a death rate of 0.42 per cent in the registered 
and 11.11 per cent in the unregistei*ed patients. It will be noted that 
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abortion, cesarean section, and cesarean section with sterilization. 
Spontaneons delivery occurred in 76.3 per cent of Class I, 66.4 per 
cent of Class Ila, 45.7 per cent of Class lib, and zero per cent of Class 
III cardiac patients. On tbe other hand, the operative deliveries per- 
formed because of heart disease form 4.7, 21.6, 51.4, and 100 per cent, 
respectively, in the four classes. The third set of figures, namely 
those for operative deliveries on indications other than cardiac disease, 
are inserted to complete the figures and so enable one to compute the 
correct percentages for the several groups. Although, as stated above, 
no rule of treatment is followed in our clinic, it is noteworthy hoAv 
the number of operative deliveiues, because of heart disease, proceeds 
from 4.7 per cent in Class I to 100 per cent in Class III. 

Theraiieutie abortion for heart disease was done in onlj’- Classes Ila 
and Ilb. That this operation was not performed in Classes I and III, 
is presumably due to the fact that in the former the heart affection 
was not deemed sufficient reason for interruption of a pregnancy, 
while in the latter the patients were too ill or too far advanced in 
pregnancy to make interruption the procedure of choice. 

It will be noted that whenever cesarean section was performed in 
Class in cardiac patients it was on the cardiac indication and was 
always accompanied by sterilization. On the other hand, cesarean 
section constituted only about half of the operations, based on cardiac 
indication, in Class lib, and again, in onlj’- slightly over half of these 
cesarean sections ivas sterilization performed. Expressed differently, 
pregnant patients with cardiac decompensation or Class III heart dis- 
ease complication are invariably treated with long periods of hospitali- 
zation followed by forceps delivery or cesarean section and steriliza- 
tion; while those with Class Ilb heart disease are similarly hospital- 
ized, but usually for shorter periods, and are delivered either by for- 
eeps or cesarean section, with or without sterilization. It must, of 
course, be evident that the decision as to type of delivery, as well as 
to the question of sterilization, rests on many factors and is an indi- 
vidual matter in each patient. 

It is our very definite conclusion^ that pregnancy is a strain on the 
heart and that labor adds still more to this load; furthermore, that 
where the heart is already diseased, this strain of pregnancy and labor 
may be sufficient to either mai’kedly aggravate the cardiac condition 
or pi’oduce actual failure resulting in death. Analysis of the maternal 
mortality in the Lying-in Hospital has brought this conclusion par- 
ticularly to our attention. In Chart 4 are given the causes of our 
maternal mortality. During the five-year x>eriod studied we had 46 
maternal deaths in 20,957 obstetiuc discharges, an uncorrected mor- 
tality of 2.18 per 1,000 obstetric discharges. This incidence may be 
expressed as 2.62 per 1,000 full-term and premature deliveries, or 2.69 
per 1,000 IWe births or 2.43 per 1,000 pregnancies. We believe, as 
stated in an* earlier publication,^ that the last figure is the most ac- 
curate exiiression of maternal mortality, as it takes into account 
abortions, ectopic pregnancies and patients dying undelivered and is 
not vitiated by multiple births. The method of expressing maternal 
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5.38 in cardiac and 5.46 in clinic patients, and an infantile mortality 
of 3.71 per cent in cardiac and 4.12 in the total clinic patient group. 
From these figures we may conclude that cardiac disease in the mother 
does not increase the loss in offspring by increasing either the rate of 
spontaneous abortion or infantile mortality. The only way in which 
cardiac disease may effect infant loss would be indirectly, through the 
number of therapeutic abortions performed because of heart disease. 

In conclusion, I wish to emphasize the value and need of a special 
cardiac clinic in every obstetric service, the necessity of an adequate 
workable classification of heart disease, such as the functional one of 
the New York Heart Association, the urgent need of eaidy registra- 
tion, with a doctor or clinic, of eveiy woman who becomes pregnant, 
the importance of a thorough heart examination at this first registra- 
tion, the value of rest and hospitalization for patients suffering from 
heart disease and the importance of the proper method of delivery for 
each patient. 

CONCLUSIONS 

1. In a five-year studj’’, eompinsing 20,957 obstetric discharges, from 
our indoor and outdoor services, the incidence of lieart disea.se was 3.5 
per cent of the total number of pregnancies. 

2. The distribution of the cardiac patients, according to the func- 
tional classification, was 50.5 per cent in Cla.ss I, 37.3 per cent in Class 
Ila, 10.4 per cent in Class Ilb, and 1.8 per cent in Class III. 

3. The duration of hospitalization, prior to delivery averaged 1.4 
days for Class I, 5.6 for Class Ila, 17.2 for Class Ilb, and 51.5 days for 
Class HI patients. 

4. In addition to rest and long periods of hospitalization, the treat- 
ment as to delivery is most important. 

5. Thei’apeutie abortion for heart disease was performed in only 
Classes Ila and Ilb patients, and amounted to 2.55 per cent. 

6. Forceps delivery upon full dilatation of the cervix is a great aid 
in the handling of many cardiac patients. This means of delivery, 
because of heart disease, was performed in 4.7 per cent of Class I 
patients, 13.6 in Class Ila, 11.42 in Class Ilb, and 33.3 in Class III. 

7. Cesarean section, under proper anesthesia, preferably open drop 
ether or local, has a definite role in the treatment of heart disease. In 
our series of cases cesarean section, on the indication of heart disease 
was performed in 1.6 per cent of Class Ila, 22.9 of Class Ilb, and 66.7 
per cent of Class III patients. In Class Ila about 50 per cent of the 
cesarean section operations were accompanied by sterilization, in 
Class Ilb patients 62.5 per cent and in Class HI patients 100 per cent 
of the cesarean sections were followed by tubal .sterilization. 

8. During the five-year period, our total uncon-ected maternal mor- 
tality in the 20,957 obstetric discharges from the indoor and outdoor 
services was 2.19 per 1,000 discharges, or 2.62 per 1,000 deliverie.s, or 
2.43 per 1,000 pregnancies or 2.69 per 1,000 live births. The method 
of expressing mortality, on the basis of the number of maternal deaths 
per 1,000 women who become pregnant, appears to us to be the only 
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tlie maternal mortality in the unregistered patients is over 26 times 
that in the registered group. Although other factors come into play, 
such as the fact that seriously ill patients are generally brought to a 
hospital, the difference in these rates is exceedingly striking, and 
bespeaks the Amine of early recognition of the disease and proper 
hospitalization. 

What is the effect on fetal mortalit 3 '’ of heart disease in the mother ? 
In Chart 6 Ave haAm compared the total product of conception loss in 
our cardiac patients admitted to the Lying-in Hospital during the 



Chart 5. — Maternal mortality in registered and unregistered patients. 
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Cliart G. — Incidence of infantile mortality and abortion in cai’diac disease. 


flve- 3 '’ear period. This loss in offsprings is composed of abortions, 
both spontaneous and induced, Avhether criminal or therapeutic, and 
infantile mortality. Again infantile mortality includes premature, 
full-term, and neonatal deaths occurring AAdthin tAim Aveeks after de- 
IWeiy. The percentage loss in each group is calculated on the basis 
of the total possible lixe babies, Aidiich include all pregnancies, Avhat- 
eAmr the duration, as Avell as the multiple births. On such a basis the 
total offspring loss in the cardiac group is 11.64 per cent compared 
Avith 10.37 per cent in the clinic population. These totals, Avhen 
analyzed further, sIioaa'^ a therapeutic abortion loss of 2.55 in cardiac 
and 0.79 per cent in clinic patients, nontherapeutic abortion loss of 
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her life as the direct oiitcoiiie of cliildbirth, yet we slirug our shoulders 
in smug complacenc}^ as the unborn and newborn infants run up a 
mortality of 42 per thousand or 21 times that of the mother. To me it 
seems a sad commentarj’- on our obstetric teaching and practice when 
we must admit that 1 out of everj’’ 10 pregnancies will result in a failure ; 
that 1 woman out of every 38 who passes the period of viability will have 
a dead born baby ; that 1 woman out of every 68 will give birth to a live 
baby only to see it die during the first two weeks of its life, and, com- 
bining both the stillbirths and neonatal deaths, that every woman who 
passes the period of viability has 1 chance in 24 of being discharged 
from the hospital without her baby. 

In 1918 Edgar, in a review of 519 stillbirths, pointed out that the 
great lesson to be learned from such a study was the necessity for ade- 
quate prenatal care. In addition he found that prolonged labor, espe- 
cially when associated with dystocia, also toxemia, eclampia, and syphilis 
all took their toll of infant life and could be avoided if recognized early 
and treated properl 3 ^ He pointed out, as Bundesen and his a.ssociates 
have done recentty, the necessity of a complete autopsy study in dealing 
with the question of stillbirth and regarded the premature baby as a 
hopeless problem. 

At the end of the same year Davis, in his address before the American 
Association for the Study and Prevention of Infant Mortality, said 
‘ ‘ When the world is passing through a crisis of reorganization and nations 
are torn dovm and built anew, the individual fiber of a nation becomes 
of the greatest importance. The real test of strength is now to be 
made, and whatever balance maj’' be achieved, tlie preservation of that 
balance and the hopes of the world Avill depend on the individual citizens 
of each state. The coming generation then will decide the power and 
pulse of this nation in the great international competition which is 
inevitable. J\Iore than ever are the life and health of the infant of todaj' 
the insurance and guarantee of national strength for the coming genera- 
tion.” With the uncertain condition of world affairs today and the 
decline in our birth rate, it seems of utmost importance for us to recog- 
nize that these words are equally as prophetic today as the}' were at the 
close of the great war twenty years ago. 

During the three years 1934 to 1936 inclusive, 6,844 pregnancies Avere 
terminated on the Ob-stetric Service of the JcAvi.sh Hospital of Brooklyn. 
The end results are sIioaatl in Table I. 


T.able I 


Mother.s delivered 

0,844 

Twin pregnancy 

79 

Triplet pregnancy (1) 

2 

Total possible babies 

0,925 

Abortions 

."509 

Viable babies 

0,010 

Stillbirths 

175 

Live births 

0,441 

Neonatal deaths 

97 

Discharged live babies 

0,344 
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accurate one, as it includes all pregnancies, of wliatever duration, and 
does not utilize other variables, such as fetal death rate or the in- 
cidence of multiple pregnancies. 

9. Cardiac disease Avas responsible for 8.7 per cent of our total un- 
correeted maternal mortality, being the fourth largest factor in this 
death rate. 

10. The maternal mortalitA’’ in unregistered cardiac patients Avas 26 
times that in those Avho registered in our clinic during the prenatal 
period. 

11. Cardiac disease iii the mother does not directly effect the loss 
in offsprings by increasing the spontaneous abortion rate, and/or the 
infantile mortality rate, comprising premature, full-term and neonatal 
deaths. This offspring loss, nontherapeutic abortions plus infantile 
deaths, Avas 9.09 in our cardiac patients and 9.58 in our total clinic 
population. 

12. The early recognition of heart disease, rest and long periods of 
hospitalization, special cardiac clinics in maternity serAuces and the 
proper type of delivery are among the important factors to reduce 
maternal- mortality caused by cardiac disease. 
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THE PROBLEM OF INFANT MORTALITY'^ 

Joshua Ronsheim, M.D., Brooklyn, N. Y. 

F or some time tremendous effort has been put forth in this and other 
civilized countries for the purpose of reducing deaths in childbirth. 
National, state, and local societies have organized special groups to 
spread the gospel of prenatal care and better care for the mother in 
labor and in the puerperium. A AA'ealth of literature has been devoted 
to the subject, some of AAhich has been quoted in the ncAA^spapers, firing 
the imagination of the public. The doctors of anj'- given community 
have been literally hounded by these special groups seeking to spur them 
to greater effort for better care Avitli but one object in mind — to bring the 
death rate in childbirth to an irreducible minimum. Throughout this 
entire campaign little has been said or done in an attempt to improve 
the possibilities for the unborn and neAvborn babies ; they haA’^e virtually 
become medicine’s “forgotten men.” I am not unmindful of the fact 
that the maternal death rate for the entire country is high ; I do knoAA^ 
hoAveA^er, that in the larger maternity clinics it rarely exceeds tAvo per 
thousand. While A\^e are greatly perturbed by the ImoAvledge that, even 
in the best institutions, one AA'oman in every fiA^e hundred aaoU sacrifice 

*Read at a meeting of the Brooklyn Gynecological Society, March 4, 1938, by 
Dr. AAnUlam Epstein, Resident obstetrician, Jewish Hospital. 
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Table III 


STILLBIRTHS 


DEAD ON ADMISSION 


Dead on. admission 

75 

Cause undetermined 

37 

Died before delivery in hospital 

8 

Maternal nephritis 

4 

Died in first stage labor 

58 

Placenta previa 

1 

Died in second stage labor 

34 

Syphilis 

7 



One of twins 

1 



Postmaturity 

1 



Maternal cardiac 

1 



Ablatio placentae 

10 



Monstrosity 

2 



Toxemia 

8 



Prolapsed cord 

1 



Strangulation of cord 

J 



Trauma 

•1 


All of these cases Avere carefully studied ; yet in half of them we were 
unable to arrive at any cause of death eitlier in the mother or in the 
fetus. As a great manj'- of these fetuses are thoroughly autolyzed,- 
necropsy is of no value other than the gross examination, microscopic 
investigation being impossible. Nevertheless and in spite of the difficul- 
ties that we may encounter, I believe it is safe to say that had these 
patients had proper prenatal care, probably more than half could have 
been carried to a successful issue. Syphilis, nephritis, and toxemia are 
alone responsible for 25 per cent of all the above stillliorn babies. 

Eight cases of a large number admitted to the liospital for obserA’’atioii 
and treatment in the ante-partum penod suffered death of the fetus 
in utero. Six of these had toxemia of pregnancy, one liad chronic 
nephritis, and one had a sudden ablatio. It is difficult to .judge these 
eases. Premature babies of .such mothers are usually poor risks, j’-et with 
proper prenatal care the outlook might have been better. Had induc- 
tion of labor been performed before the death of the fetus occurred, the 
end result might very likely have been the same. HoAvever, the number 
of eases is too small to be an important factor. 

Table W 


death in first stage 

OF LABOR 

Prolonged first stage 17 

Undetermined 10 

Monstrosity 6 

Prolapsed cord 6 

Ablatio placentae 5 

Maternal nephritis 3 

Eclampsia 3 

Toxemia 2 

True knot in cord 2 

Oligohydramnios 1 

Placenta previa 1 

Prematurity 1 

Amniotic infection 1 


death In second stage 


OF LABOR 

Birth trauma 15 

Prolonged second stage 5 

Monstrosity 5 

Prolapsed cord 4 

Prematurity 2 

Placenta previa 2 

Erythroblastosis 1 


34 


NEONATAL DEATH 


Prematurity 41 

Birth trauma 18 

Monstrosity 15 

Congenital disease 12 

Septicemia 4 

Hemorrhagic disease 2 

Pneumonia 1 

Umbilical hemorrhage 3 
Erysipelas 1 

Undetermined 2 


97 


5S 


It is in this large group of stillbirths and neonatal deaths, and espe- 
cially among the stillbirths occurring during labor, that the field of 
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Between the number of mothers admitted and the nnmher of live 
babies discharged, there is a difference of exactly 500; allowing for 
multiple pregnancies this means that more than 500 mothers left the 
hospital after having been pregnant for periods varying from its incep- 
tion to term with nothing to show for the suffering entailed by the 
pregnancy and labor. Who can measure the mental anguish endured 
liy these women or the pelvic disorders and sterility that follow in the 
wake of poorly timed and badly performed operative deliveries? 

A comparative study of the results obtained in several other institu- 
tions during the same three years is shown in Table II. 


Table II 



.JEAVl.SII 

HAGUE 

SLOAKE 

LICH 

LYING-IX 

Abortions 

4.4(i% 

2.53% 

7.55% 

2.85% 

6.61% 

Stillbirths 

2.53 

2.38 

1.59 

2.55 

2.42 

Neonatal deaths 

1.40 

2.65 

2.01 

1.39 

1.48 

Total 

8.39 

7.56 

11.15 

6.79 


Total stillbirth and 
neonatal death 

3.93 

5.03 

3.60 

3.94 

3.90 

Total cases 

(i,S44 

15,895 

7,405 

3,887 

8,512 


We observe a marked difference in the percentages of abortions and 
a striking similarity in the percentages of stillliirths and neonatal deaths 
despite tlie great differences in the totals of eases handled. The larger 
percentage of neonatal deaths at one institution probably will be ex- 
plained by the inclusion in this group of nonviable pregnancies that have 
lived for a short time. It is my custom to classify every pregnancy 
which terminates before the t^venty-eighth week of intrauterine life or 
which results in a fetus of less than 1,320 gm. as an abortion. 

In an attempt to arrive at some idea as to what proportion of these 
babies might be saved, the abortions, stillbirths, and neonatal deaths were 
tabulated according to cause. Naturally, not all these pregnancies can 
be saved; in spite of all onr efforts in this direction we Avill still have to 
face the problem of induced abortion ; avc proliably will neAm* solve the 
enigma of congenital malformation and, congenital disease of hidden 
origin, Avhile some of our premature infants Avill continue to die in .spite 
of our best efforts to save them. 

ABORTIONS 

Spontaneous and induced 249 

Tlierapeutie 4.3 

J^Iissed 17 

While it is probable that some of the spontaneous and mi.sscd al)or- 
tions Avill be saved l)y hormone and other therai)y and that more careful 
study of some cases A\-ill result in the loAvering of the number of 
therapeutic abortions, aa'c arc, ncA’crtheless, in no position to make any 
definite statement as to Iioav many of those could haA'c been aAoided. Pre- 
vention of spontaneous abortion may very likely lead to an increase of 
missed abortions. The field for preA-ention of infant mortality lies al- 
most exclusively among the A'iable infants. 
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terminated before tlie twenty-eighth week of intrauterine gestation and 
resulted in a fetus of less than 1,320 gm. was classified as an early 
abortion (if before the fifteenth week) or a late abortion. A baby born 
between the twenty-eighth and thirty-eighth weeks and weighing up to 
2,400 gm. was classified as a premature infant ; all others were classified 
as full term. In doubtful eases the length of the fetus was considered. 
If the baby weighed over 4,400 gm. and the intrauterine gestation period 
was over forty-three Aveeks, the baby should be included in the group of 
postmaturity. This method of grouping follows rather closely that 
promulgated by Adair. 

2. The Teaching and Performing of Better Obstetrics. — It is not 
enough that the student and intern learn normal obstetrics ; he must be 
taught to recognize the deviations from the normal and then, if he regard 
himself as not capable of dealing Avith the abnormality, his immediate 
concern should be the presence of competent assistance. Hospitals in 
AA'hich obstetrics is practiced should liaA'e a capable obstetrician available 
at all times for the guidance of those dealing A\dth abnormalities. Those 
institutions Avith sufficient clinical material should maintain a resident 
staff, thus providing the competent obstetricians of the future. When 
labor is prolonged or dystocia is present consultation should be impera- 
tive; ill this AA^ay unnecessary or AAwong interference and unnecessary 
delay in the performing of operative delivery may be prevented. In 
spite of everything that Ave may attempt along the lines of prevention 
the untrained attendant Avill eA^er undertake that Avhich he is incom- 
petent to do ; this problem AviU only be solved AAdien the hospital authori- 
ties demand proof of a man’s obstetric abilitj^ ere he be permitted to 
practice obstetrics in the institution. 

3. The Economic Problem. — Until Ave make it possible for marriage to 
occur at an earlier age or, being married, make it possible for the young 
couple to have the first baby at an early period in the marriage, the 
elderly primipara Avill continue to be a source of danger. Some interest- 
ing facts are brought to light Avheii we divide the patients into prh'ate 
and general serAuce groups. Less than 3 per cent of all private patients 
have their first baby before passing the tAventieth year ; among the general 
service patients the figure jumps to 31 per cent. Only 5 per cent of the 
general service patients haA^e their first baby after the thirtieth year as 
compared to 12 per cent for the priA'ate patients. ALL the patients Avho 
gaAm birth to the first baby after thirty-five years of age Avere private 
patients. If bringing forth children late in life predisposes to the possi- 
iDility of monstrosity, it is plain that this source of infant mortality aa411 
be reduced if childbearing occurs in earlier life; at the same time the 
dangers to the baby from increased size, rigid maternal soft parts, and 
toxemia Avill be reduced. 

4. Prenatal Care. — The importance of prenatal care must be brought 
home to those aaIio do not seek it and better prenatal care must be given 
to those Avho do seek it. It is not enough that the patient be seen at 
stated interAmls; careful interrogation and thorough investigation awH 
frequently disclose conditions Avhich threaten the unborn child. 
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prevention broadens ont. The deaths from birth tranina and prolonged 
labor constitute 30 per cent of the total and are definitely avoidable; 
they stand as a serious blot on our obstetric record. Many premature 
babies will be given a better chance if the rigid perinemn is incised thus 
avoiding prolonged pressure on a soft head. However, we must not 
permit the dissemination of the idea that infant mortality can be 
eliminated completely. Nor should all of this mortality be placed on the 
obstetrician ’s threshold, hlany abortions are self -induced and, no matter 
what we may do, some pregnant women will continue to disregard pre- 
natal care even when confronted with threatening sjnnptoms. Thera- 
peutic abortion must be done oeeasionall 3 >- ; congenital malformation 'vvill 
continue to take its toll, a 2 id prematui’e babies will sometimes fail to make 
the grade. Finally, we must never lose sight of the fact that every now 
and then the baby must be sacrificed so that the mother may live. 

Investigation of the neerops 3 ’‘ protocols reveals the fact that 168 of 
these 272 deaths (61.7 per cent) found their way to the autopsj’’ table; 
of these only 65 gave positive information as to the cause of death. In 
the group which gave negative findings, there are included those whose 
mothers had complications such as toxemia, ablatio placentae, placenta 
previa, etc., also many premature infants. Then, too, many macerated 
fetuses had undergone such autotysis that microscopic evidence of any 
value could not be obtained although, grossly, nothing was found to ex- 
plain the death. 

Table V. Neckopsy Results 


Negative findings 

103 

Intracranial hemorrhage 

24 

Monstrosity 

16 

Sj^philis 

7 

Erythroblastosis 

5 

Hemorrhagic disease 

4 

Aspiration asphyxia 

4 

Pneumonia 

2 

Rupture of trachea 

1 

Hemorrhage from cord 

1 

Pemphigus 

1 


What, then, can we as obstetricians do toward bringing this infant 
mortality to an irreducible minimum? To my mind our efforts must 
be directed along the following lines : 

1. Terminology . — The question of what constitutes a stillbirth, a live 
birth, and a neonatal death is, apparent^, a matter of choice for any 
given communitj’-, as a glance at the map in the article by Williams will 
show. Right here in New York City our Department of Health demands 
a stillbirth certificate for every pregnancy that does not produce a live 
child irrespective of the duration of the intrauterine gestation period. 
Likewise, every fetus that has given evidence of being alive at birth 
must be reported as a live birth and neonatal death, also irrespective of 
viability. I am quite satisfied that there must be very definite reasons 
for all this, yet it is obvious that such statistics only give a distorted 
picture because thej'- include early and late abortions among the still- 
births and neonatal death figures. In this study all pregnancies that 
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DR. GEORGE H. DAVIS. — It .seems to me that neonatal care offers the greatest 
possibilities for reducing infant mortality. In the Hospital in -svliicli I work we have 
been able materially to reduce our neonatal deaths by turning our babies, private as 
well as ward, over to the pediatric department at birth. It may be questioned 
whether the pediatrician is properly trained to take care of newborn babies. His 
basic training, however, equips him to acquire the additional experience necessary 
for newborn care very quickly. Certainly in our institution his care of the newborn, 
particularly in premature and immature babie.s, lia.s been more tliorougii and superior 
to the care given by the busy obstetrician. 

DR. HARRY W. MAYES. — In our great enthusiasm to reduce maternal mortality 
and to check up so carefully on each death, we have seriously neglected the newborn 
infant. ^Vhen we consider that 9.5 per cent of all the babies born in our city 
ho.spitals, and about 50 per cent of tho.se delivered in the pri%'ate hospitals, are under 
the care of residents, interns, and students, and when we realize that these cases 
are supervised by the attending staff only when some abnormality' is noted, then per- 
haps we .should be encouraged wlien we find that we have a fetal mortality of only 
50 or 60 per thousand births. 

Cesarean sections, ver.sions, and forceps deliveries done with little or no indication 
by the untrained attendant, take their toll among the babies as well as the mothers. 
This may be used as one argument in favor of the midwife. The promiscuous use 
of drugs in the induction of labor and of analgesics and anesthetics during labor and 
delivery, while useful in the hand of the experienced obstetrician, may be abused 
by the overenthusiastic intern or resident. 

I am still old fashioned enough to believe also that the mother’s milk was made 
for the baby and that the milk contains some ingredients whether they be hormones, 
antitoxins, or what-not, which are vitally' essential in protecting the baby from infec- 
tion and preparing its alimentary canal for the functions required of it. If the 
baby is never taken to the mother’s breast, but fed only from sterilized bottles 
with sterilized formulas, how is it going to establi.sh the proper intestinal flora 
which is so essential in the processes of digestion? Breast feeding is a definite aid 
in getting the baby through those hazardous first few weeks of life. 

DR. WILLIAM EPSTEIN.— In answer to Dr. Maisel’s question, I may say that 
the types of delivery have not been separately tabulated by Dr. Ronsheim, the infant 
deaths due to breech delivery' being included under birth trauma. 


Kenny, Meave: Remote Effects of Puerperal Sepsis, Lancet 1: 14, 1937. 

This study evaluates the remote ill effects of puerperal infection in 100 unselected 
women. An allowance was made for the psy'chic factors resulting from the stress 
and strain of pregnancy, labor and return home to the old routine with new responsi- 
bilities and the influence of the rest, care, and better living conditions of the hos- 
pital where these patients were treated. 

The five groups investigated and their respective totals are: acute septic 
endometritis without complications, 22; pelvic cellulitis with or without thrombosis, 
36; peritonitis, 14; septicemia, 19; and endometritis with complications elsewhere, 9. 

The following summaries include the salient features found: Some p.sychical 
and physical debility is a common postnatal finding for those of low economic level. 
Complete restoration to normal health may be expected for a large majority recover- 
ing from severe puerperal infection. Rheumatoid arthritis and mitral valvular 
disease and some other morbid conditions appear to be closely related to puerperal 
infection. 

Sterility is a prominent sequel to puerperal infection. 

A notable number of cases revealed no gross lesion of the pelvic organs. _ Only 
13 of the 100 women had tubal masses, uterine displacements, cervicitis, or vaginitis. 

H. CivOSE Hesseltixb. 
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toxemia, nephritis, diabetes, and disproportion ^vill continue their high 
percentage of ant e-part nm and intra-jvartum fetal death nnless Ave avail 
ourselves of the assistance of those individuals vim have special training 
to oiler. S]HH*ial clinics within the ]>renatal clinic will safeguard the 
lives of many unborn children. At these special clinics the cardiologist, 
roentgenologist, syphilographer and others will give their advice and 
counsel to the obstetrician. Social service AV 02 'kers, visiting nui’.se.s, and 
maternity centers should cooperate in getting the patients to the pi-enatal 
clinics and in looking after the families while the mothers are in the 
hospital. 

5. Immediate aad- Laic Puerperal Care . — Even though there be no 
bleeding during labor or immediately thereafter, inspection of the cervix 
will frequently reveal extensive laceration which .should be repaired. 
Proper exorcises in the lying-it 2 period will aid the involution of the 
uterus and hclji to ]U’cvent the retroversion and endometritis resulting 
therefrom. Later, cervical erosions shoxdd be destroyed. By these means 
many subsequent abortions and some cases of placenta )>re.via will un- 
doubtedly be avoided. 

6. The Care of the. Nemhorn . — ^iBany premature infants can be saved 
by proper handling and feeding. JTemorrhagic disease of the newborn 
will become a memory when we recognize the value of injections of whole 
blood at. the time of birth in those infants that show any cyanosis. Tlic 
early diagnosis and trealmout of erythroblastosis and congenital .syphilis 
are c.sscntial if we wish to save those .so aftlicted. Last, mortality from 
birth trauma will be reduced tremendously just as soon as the practice 
of obstetrics is jilaccd on a proper basis. 

20.J lIirKS SmenT 


DISCUSSION 

DR. "WILLTAM SIDNKY SMITH. — .X rc<‘ont. iirticlo in ]I(irpcr\'t Miiga:inc, 
entitled Wc Subsidize Our Children 7 tahos the view that parents on both 

side.s of the house should subsidize their children in order that they might be able 
to marry young and bring forth children early. The author of this article and 
Dr. Ronsheim have many economic ideas in common. 

I also was interc.stcd in the topic of Avlio should care for the newborn infant, 
the pediatrician or the ob.stctrician. I have a strong feeling that the mother and 
the baby should be treated as an entity. The pediatrician can teach us much 
about the care of the newborn bubo and the obstetrician can certainly tench the 
pediatrician much about the mother’s condition, and about her labor. The care of 
mother and baby will be very much better if the pediatrician and the obstetrician 
work hand in hand. 

DR. FREDERICK J. MAISEL. — I did not notice a separate tabulation of breech 
stillbirths in Dr. Ronsheim ’.s tables. XVe recently studied our stillbirths at St. 
John’s Hospital and while our general stillbirth incidence was comparable tc that 
in Dr. Ronsheim ’s report, there was a high jiroportion ol .stillbirths due to breech 
presentation, 

DR. .JACQUES LISWOOD. — At the Israel-Zion Hospital wo formerly had the 
pediatric staff see only service cases. We were amazed to discover that many of those 
service babies seemed to do better than some of the private cases. At the i)rcEent 
time the pediatric staff goes into the nunsery every morning to sec if the nurse in 
charge reports anj' babies wdth abnormalities. 
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Hospital prenatal clinic, and 6,042 mothers were referred from other 
sources. There Avere 798 stillbirths and neonatal deaths, a gross mor- 
tality rate of 4.9 per cent. This figure includes all infant deaths oc- 
curring in gestations of five months or over. In compiling the corrected 
infant mortality all infants weighing less than 1,500 gm. Avere con- 
sidered previable and Avere deducted. Also, cases in AAdiich syphilis and 
congenital malformations Avere the sole cause of death AA^ere deducted. 
All other cases Avere included in the corrected infant mortality, if the 
fetal heart tones Avere heard at least once after admission, and if the 
birth AA'^eight Avas over 1,500 gm. Thus, 509 cases AA’^ere excluded, leaving 
a total of 289 deatlrs, or a corrected infant mortality rate of 1.78 per 
cent. Of the 509 eases not included, 285 Aveighed under 1,500 gm. at 
birth and 224 Aveighed over 1,500 gm. Tavo hundred and eighty-four 
Avere dead on admission to the Hospital, 50 died of congenital anomalies, 
63 died of sj^philis, and 102 infants AAmre alive at birth, but died early 
in the neonatal period because of prematurity (under 1,500 gm.). 

In the entire series of 16,242 births, 14,861 AA^ere spontaneous, inelusiA^e 
of 604 breech deltyeries AA^hich AA'ere assisted manually after spontaneous 
delivery to the umbilicus; 1,381 deliAmries Avere operative, inelusbe of 
196 bag insertions, a total operathm incidence of 8.6 per cent. Among 
the 14,861 spontaneous deliveries, there AA'ere 602 infant deaths, a gross 
mortality rate of 4 per cent, AA^hereas among the 1,381 operatiA’^e case.s, 
196 infants died, a gross infant operative mortality rate of 14 per cent. 

Table I represents the re.sults in 634 breech presentations. 


Table I. Breech Pke.sentatiox.s 


deliveries ^ 

TOTAL 

DEATHS 

GROSS i 

JIORTALITY 
BATE 

CORRECTED 

MORTALITY 

CORRECTED 

MORTALITY 

RATE 

Spontaneous breech 

G04 

47 

7.8% 

23 

3.8% 

Breech extraction 

30 

6 

20.0% 

5 

IG.0% 

Total breech deliveries 

G34 

53 

8.3% 

28 

4,4% 


The 604 cases classed as spontaneous hreech deliveries include all cases in which 
the breech was allowed to deliver spontaneously to the umbilicus and a.s.sistance 
rendered only when necessary; w’hereas -those cases listed as breech extractions refer 
to cases in which interference was instituted before the umbilicus was visible for a 
definite reason, usually because of fetal di-stress. Of the 24 cases excluded, 11 were 
dead upon admission, 10 weighed under 1,500 gm. at birth and 4 died as a result of 
congenital anomalies. The advantage of conservative management of breech 
presentations is indicated in Table I. 

An analysis of Table II reveals a gross infant mortality rate in cesarean sections 
of 15.2 per cent and a corrected infant mortality rate of 8.3 per cent. Tliis high 
cesarean section infant mortality necessitates further investigation and is classified 
in Table III as to indication for abdominal delivery. 

In this series of 44 infant deaths that were delivered by cesarean section, 15 
infants were dead on admission to the hospital. The operation was performed in 10 
of these patients for ablatio placentae, in 2 cases for placenta previa totalis m 
primipara and in .3 for ruptured uteri. Of the remaining 29 case.s, three infants 
wei<^hed under 1,000 gm., the indications for cesarean section being impending 
eclampsia, 2 cases and ablatio placentae, 1 case. Four infants weighed between 










INFANT :\10KTAL1TV AT THE COOK COUNTY IIOSPITAI. 
A;MON{i SIXTEEN THOUSAND DEUIVEIHES*' 


S. IllhUS, ^l.D.. AND S. .1. BkN’KN.-^OH.V, 

CniOAC.o, liA.. 

thf Ihjuirlini iit of Oltslt tries ntul (ivnceoloii;/, Kortliv'eslern Uiu\'n'sit>i 
Mdlieot Srhool and the VooJ: Count}/ IJospital. Prpart/ucnt of Ohsletrics) 


I N THE pnst twonty-fivo yeni-f;. there has been a definite im])i'oveinent 
in the deatli rate of infants diivin^ the fii-st year of life. The mor- 
tality at birth and dnrinjr the neonatal period has remained practiealiy 
iniehansred. A.s a ivsnlt of imjn-oved i>renatal eare and .supervision .some 
reduel ion in the neonatal death rate lias been achieved. 1'here arc .still 
many intrapartum and neonatal deaths due to ill-timed, ill-ehosen, and 
unneei'ssary o]K’rative procedures. Unfortunately there has been in 
the recent literature an indication of a tendency in the direction of 
more motive ojierative interference in labor, the wisdom of which can he 
seriously called into question. A statistical survey of the infant mor- 
tality at the Cook (.^ounfy Hospital was made to aiialyze the re.sulls of 
wliat may he regarded as a con.servative policy in this department with 
respect to ojieraiive i>roeodures ineludinjj delivery by ce.sarean section. 
True con.servatism consists as much in the iierformance of operations 
properly .sclceted and ]Hn’formed as it <locs in a Avell-considorcd policy 
of allowinjr the jiatient to deliver simutaneously. In a study of infant 
mortality the fiuestion as to whether ton many or too few operative de- 
li v<‘ries are jierformed can only he answered by a consideration of the 
number of infants lost who could have been saved by some operative 
procedure without, undue risk to the mother. 

.Normal deliveries are conducted by the internes under the supervision 
of the resident ])hysician. Analfiesias aj'c ivircly used because of the 
expense involved and the limitation of per.sonncl. Inhalation anesthesia 
is used only when oinu-ativc iirocedures require it. Tioeal infiltration 
with Va novocainc is used for the ]ierf()rmance of episiotomy 

and repair of lacerations. Fre(|Uontly, in .selected cases, piaulcndal iici-ve 
blocik is resorted to, for the performance of simple 0]>erative procedures. 

As in all larj^e charity institutions, Cook County lTo.spital accepts 
jiatients who have had no iirenatal care; patients who have been referred 
from clinics other than that associated Avith the Hospital, because of 
eornplicaliojis of pregnancy or labor; and many patients Avho liaA’c been 
under the care of priA'ate jihysicimis or midwiA-es and are admitted to the 
Hospital as emergencies. 

This survey (iovers a four-year period, 1933 to 1936 inclusiA^c, during 
Avhich time 16,242 babies Averc dcliA'cred, including 184 sets of tAvins. 
Of the 16,058 mothers doliA’ered, 10,016 attended the Cook County 


•rrc.‘'cntc(.l nt !( moetinp of the <a>lciiBo GynccologlciU Society, Docenibor 17. 1937. 
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section, but in. 6 cases delivery was accoini)lislied by decapitation, 4 of wliicli were 
admitted to the hospital as neglected transverse presentations. 

The Voorhoes’ bag was inserted 196 times, the indications follow: 


Induction of labor for tox'emia 126 

Application of bag for cervical dystocia 19 

Placenta previa 28 

Transverse presentation 9 

Ablatio placentae 9 

Prolapsed cord 8 


There were 40 infant deaths following the use of the bag. Twelve of these 
deaths occurred following the induction of labor for toxemia and 16 deaths oc- 
curred in cases of placenta previa in which bag insertion was the treatment of 
choice. This operative procedure was successful in preventing the deaths of the 
infants in 3 cases of prolapsed cord but failed in 5 other cases. In 12 of the 40 
infant deaths, death was due to prolapsed cords following the expulsion of the bag 
with incomplete dilatation of the cervix. When the use of tlie bag is indicated 
because of important maternal complications, the danger to the infant may be 
regarded as a matter of secondary importance. 

Table IV presents the infant mortality as to causation not attributable directly 
to obstetric operative procedure, and comparing these contributing factors with 
weight and time of death of the baby. 


Table IV. Total Infant Mortality (Time and Causes of Death) 


TIJIB OP DEATH 


weight 

GM. 

Wl 

A 

D 

Cm 

u 

Z 

•m 

INTRAPARTUM 

NEONATAL 

TOTAL 

w 

w 

u 

O 

ARLATIO 

PLACENTAE 

PLACENTA 

PREVIA 

w 

s 

HH 

Cm 

>* 

« 

DIABETES 

INTRAPARTUM 

SEPSIS 

Under 1,000 

54 

6 


140 

ii 

1 1 

5 

7 

1 1 

0 

1,000-1,500 

55 

6 

84 

145 

14 

2 

4 

19 

0 

1 

1,500-2,500 

78 

42 

60 

ISO 

39 

14 

14 

20 

0 

6 

2,500 - - 

104 

104 

125 

333 

31 

20 

21 

17 

1 

14 

Total 

291 

158 

349 

798 

95 

37 

44 

63 

2 

21 


CONTRIBUTING MATERNAL CAUSES 


Miscellaneous Causes 


WEIGHT 

GM. 

PRE- 

MATURITY 

PROLAPSED 

CORD 

LIVER HEM- 
ORRHAGE 

CONGENITAL 

ANOMALIES 

UNKNOWN 

Under 1,000 

78 

2 

0 

4 

22 

1,000-1,500 

83 

1 

1 

8 

18 

1,500-2,500 

60 

5 

2 

13 

24 

2,500 - - 

0 

11 

3 

23 


Total 

221 

19 

6 

48 

114 


There were 95 deaths in which maternal toxemia (eclampsia, pre-eclampsia, and 
nephritic toxemia) was either the sole or a very important contributing factor 
to the death of the infant. Twenty-five of these infants were previable or weighed 
under 1,500 gm., and 18 of these were dead on admission. Of this latter group of 
18 infants dead on admission, 9 were delivered following the spontaneous onset of 
labor, 3 were delivered following a medical induction, 3 following bag inductions, 
and 3 by means of cesarean section. Of tlie remaining 7 intrapartum and neonatal 
deaths, 2 were delivered by cesarean section, 2 delivered after spontaneous onset 
of labor, 2 delivered after medical inductions, and 1 delivered after a bag induction. 

Seventy infants in the toxemia group weighed over 1,500 gm., and of these, 37 
were dead upon admission, 11 died during labor, and 22 died during the first two 
weeks of life. 

In the 22 neonatal deaths, autopsies were performed upon 15 infants, revealing 
9 deaths due to intracranial hemorrhage. In the total series of 95 cases of infant 
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1,000 and 1,500 gm., the indications in this group being impending eclampsia, 3 
cases; and tuberculosis for purpose of sterilization, 1 case. Ten infants weighed 
over 1,500 gm. but less than 2,500 gm. The indications for abdominal delivery 
in these cases follow: placenta previa, 4 cases; impending eclampsia, 5 cases; and 
previous cesarean section, 1 case. The remaining 12 infants weighed over 2,500 gm. 
and were delivered by cesarean section because of disproportion in 4 cases, toxemia 
in 1 case, placenta previa centralis in 1 case, abruptio placentae in 4 cases, previous 
cesarean .section in 2 cases, and tuberculosis for purpose of sterilization in 1 case. 
Three infants in this latter group died of congenital anomalies, 1 death was due to 
syphilis, 4 infants died in the neonatal period from intracranial hemorrhage, two in- 
fants died of bronchopneumonia during the second week of life and one died of mas- 
sive liver hemorrhage. To recapitulate, it will be noted that among the 29 infants 
alive on admission to the hospital, 7 were prcviablo (under 1,500 gm.), 10 were 

Tabi.e II. Gnoss and ConuECTKD Infant Oper.\tivf. AIortauty 


OPERATIVE PROCEDURE 

! 

NO. 

INFANT 

DE.VTHS 

GROS.S 

INFANT 

MORTALITY 

CORRECTED 

DEATHS 

CORRECTED 

INFANT 

mortality 

Low forceps 

G05 

31 

5.1% 

29 

4.78% 

Midforceps 

96 

14 

14.5% 

13 

13.5 % 

Cesarean section 

2SS 

44 

15.2% 

24 

8.3 % 

Breech extraction ' 

30 

G 

20.0% 

5 

16.5 % 

Version and extraction 

108 

25 

23.1% 

1 12 

11.6 % 

Duhrssen’s incision 

17 

3 

17.6% 

i 3 

i 17.6 % 

Braxton-Hicks version 

25 

25 

100.0% 

9 

36.0 % 


TaBEE III. CESAREiVN SECTION INFANT MOKTALITV 


INDICATION 

TIMES 

PERFORMED 

GROSS 

INFANT 

MORTALITY 

CORRECTED 

INFANT 

MORTALITY 

CORRECTED 

INFANT 

.MORTALITY 

RATE 

Disproportion 

86 

4 ! 

2 1 

2.3% 

Ablatio placentae 

24 

16 

G 

25.0% 

Placenta previa 

41 

7 1 

5 

12.2% 

Toxemia 

62 


0 

8.0% 

Previous cesarean sections 

28 

o 

n 

o 

7.1% 

Ruptured uterus 

7 

3 

3 

42.4% 

Nonobstetric indications 

40 

o 

1 

2.1% 

Total 1 

288 

44 

24 

8.3% 


premature (under 2,500 gm.) and of the 12 remaining mature infants, the op- 
erative procedure selected played no part in tlie death of the infant. As would be 
expected, the largest number of prcviablo and premature infants delivered by 
cesarean section occurred in the toxemic group. Tlie lowest mortality (Table III) 
occurred in those cases where disproportion was the indication for cesarean section. 
Two of these infants died as a result of congenital anomalies, one hydrocephalus, 
1 congenital atresia of the esophagus, 1 infant could not be resuscitated, and 1 in- 
fant died on the eighth day of birth of bronchopneumonia. 

The Diilirssen incision operation was performed 17 times. In S instances the 
presenting part was at the midplane of the pelvis, while in the remainder, the 
station was at a lower level. Three of these babies died, 2 following difficult mid- 
forceps operations and the third was delivered by craniotomy following failed 
forceps. 

Transverse presentations were encountered 23 times, an incidence of 0.14 per 
cent. Fifteen were delivered by version and extraction, G of these following bag 
insertions. Seven of the.«e babies died. Two live babies were delivered by cesarean 
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In tlie entire series, tlie mothers of 18 babies that were lost had been referred 
to the hospital after attempts had been made in the home to effect delirerj. Of 
these, 5 might have been saved by abdominal delivery had not previous procedures 
made cesarean section too hazardous a procedure for the mother, Nine babies in 
this group died before delivery or shortly after delivery, 

PROLONGED LABOR 

There were 20 infant deaths occurring in cases of prolonged labor varying in 
duration between tliirty-eight and one hundred and three hours. In 14 of these 
cases, the dystocia was definitely functional without evidence of disproportion. 
That the labors would be prolonged and difficult was recognizable after the first 
sixteen to twenty hours of labor. The so-called conservative attitude in the man- 
agement of these cases seemed justified in view of the fact that the dystocia could 
be attributed solely to inefficient uterine contj'actions. Since accoucheurs have 
frequently observed these malfunctioning uteri suddenly adjust themselves after 
hours of irregular, inefficient contractions and result in a quick and happy termina- 
tion of labor, we feel that management, conservative versus radical, must be de- 
pendent upon the judgment of the individual attendant. Of the 14 cases of inertia, 
5 patients delivered spontaneously, 5 by the low forceps operation, 1 by a mid- 
forceps operation, 1 by a version and extraction, 1 by breech extraction, and ] 
breech was allowed to deliver si)ontaneously. Had a timely cesarean section been 
performed in these cases, the ]-esults for the baby would have been different. 

There were 12 infant deaths occurring in cases of prolonged labor in which 
disproportion of varying degrees was associated with the dystocia. In 5 cases, the 
disproportion was not recognized early enough in labor to justify safe abdominal 
delivery. Three of these patients were delivered by craniotomy after the baby had 
succumbed, 1 was delivered by a midforceps operation, and the fifth patient delivered 
spontaneously, the fetal head being markedly molded. In these 5 cases, had the dis- 
proportion been recognized, tlie '‘modus operandi” certainly would have been ob- 
vious, The remaining 7 infant deaths associated with prolonged labors fall in 
that ever disturbing group of cases of borderline disproportion with uterine dys- 
function, and timely cesarean section could have been performed without undue 
criticism. Of these cases, 2 patients delivered spontaneously, 2 by low forceps, 
and 2 by the midforceps operation. The “impression method” is used as a 
routine in the Cook County Hospital to diagnose cephalopelvic disproportion. 
The failure of the method in these 12 cases was in ,a great part dpe to the fact 
that the amount of molding of the fetal head was not properly evaluated. 

In remewing these cases of prolonged labor, we find that in 26 cases error was 
made eitlier in failing to recognize tlie cause of the dystocia or, if recognized early 
enough, in failing to institute tlie proper method of delivery. 

DISCUSSION 

Conflict lias been noted in tlie literature as to the method of reporting 
infant mortality. It is generally accepted that only infants weighing 
less than 1,500 gm. and measuring less than 35 cm., head to heel, should 
be excluded from the Corrected infant mortality ( Standee^ ). On this 
basis alone the infant mortality at the Cook County Hospital during 
the period included in this survey would be 513 infant deaths or 3.15 
per cent. However, in compiling a corrected infant mortality rate 
exclusion of only infants below the above weight and length specifica- 
tions would not present the true picture if a corrected infant mortality 
rate is to represent the result of obstetric procedure. Deaths which 
occur in utero before the patients present themselves to the hospital 
.should be excluded from a corrected infant mortality, for regardless oJ 
the obstetric procedure, the outcome for the infant is obvious. Similarly, 
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deaths, 50 were excluded, lea'vdng 3G deaths as a corrected infant mortality. Of 
these, 7 infants might have been saved had the choice of delivery been the ab- 
dominal route rather than through the natural passages. Nine infants in this 
group died before the onset of labor wliile under observation in the ward. These 
unfortunate deaths occurred following an attempt to prolong the pregnancy before 
inducing labor, so as to increase the infants’ cliances for survival. This experience 
is worthy of consideration in managing cases of toxemia where with the questionable 
\uability of the baby the induction of labor is delayed. 

During the period reviewed, ablatio placentae occurred 63 times with 37 infant 
deaths, a gross mortality rate of 58 per cent (Table IV). Among these, 3 were 
nonviable and 34 were viable, but of this latter group 22 were dead on admission 
to the hospital. The corrected infant mortality was 12 deaths or 20 per cent. 
Twenty-six babies survived this accident, 8 being delivered by cesarean section, 7 
by the low forceps operation, 1 by version and extraction following bag insertion, 
and 9 delivered spontaneou.sly, 1 after bag insertion. In the 7 patients delivered 
by the forceps operation, evidence of fetal distress with conditions favorable for 
immediate delivery indicated the operation. The possibility of honest error in 
making the diagnosis of premature separation of the normally implanted placenta 
may, at least in part, account for the comparatively low infant mortality. The 
method of delivery among the 37 infants that failed to sur\-ive tliis accident fol- 
lows: Spontaneous delivery, 16; classical cesarean section, 2; low cervical 

cesarean section, 3; Porro cesarean section, 11; low forceps, 3; version and ex- 
traction after bag insertion, 3 ; and spontaneous delivery after bag insertion, 1. 

The deaths of 2 of the 12 viable infants were predictable and, had cesarean section 
been selected for delivery, the lives of these infants might have been saved. 

During the four-year period reviewed, there were 127 cases of placenta previa 
with 44 infant deaths, a gross mortality rate of 34.6 per cent. Twenty-six of these 
infants were alive and viable upon admission to the hospital, leaving a corrected 
placenta previa infant mortality rate of 20 per cent. Table V represents the 
methods of delivery in all cases of placenta previa. 

Table V. Placexta Pre\ta hlANAGE>rEKT Axn Fetal Pesult.s 


XtAXAGESIEXT | 

TOTAL 

LITO 

BABIES 

tUABLE 

IXFANTS 

niED 

NONVIABLE 

INFANTS 

DIED 

Abdominal section 

41 

34 

5 ! 

2 

Spontaneous delivery after bag 

22 

10 

10 

2 

induction 





Version and extraction after 

2 

2 


0 

bag induction 





Rupture of bag of waters 

22 

22 


0 

No therapy required 

15 

1 15 


0 

Braxton Hicks version 

21 

0 

7 

14 

Braxton Hicks after bag in- 

4 

0 

4 

0 

duction 


1 


1 

Total 1 

127 

S3 

26 

IS 


The 5 viable infants which died and were delivered by cesarean section suc- 
cumbed during the neonatal period. Two died of bronchopneumonia, 2 of intra- 
cranial hemorrhage, and in 1 case the cause of death was undetermined. In 9 cases 
in which viable infants were lost, conditions were favorable for cesarean section 
and if performed might have salvaged some of these babies. In the remainder 
of these cases where viable babies were lost, the patients were bleeding profusely 
and were in such poor condition upon admission that cesarean section was contra- 
indicated. 

There were 21 infant deatlis due to sepsis, the fetus succumbing either in tlie 
course of the maternal sepsis, or the sepsis resulted in a premature labor, the infants 
dying shortly after birth. In 14 of these, lobar pneumonia was the cause of the 
maternal sepsis; in 5, severe pyelitis; in 1, ascending cholangitis; and in 1 other 
case, bacterial endocarditis. 
















434 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

these deaths are due to prematurity when occurring in the neonatal 
period. Others occur in eases where a dead infant may he expected as 
in ahlatio placentae and placenta previa centralis, where the operation 
is performed in the interest of the mother. It is in cases of dystocia, 
such as the 26 eases in this series, where the infant has reached maturity 
that the more frequent performance of early cesarean section would un- 
doubtedly diminish the infant mortality, without unduly increasing 
the incidence of cesarean section. 
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DISCUSSION 

DR. PEED L. ADAIR.— It is difficult to discuss in a brief time a paper which 
contains such a mass of statistics. Statistics are, of course, definitely helpful in 
evaluating various procedures and in making comparisons. It seems important, 
therefore, in connection with any study of statistics to reach some more or less 
arbitrary standard which can be used not by one but by many. Hillis and Benen- 
sohn have pointed out the lack of uniform standards for such a comparative 
statistical analysis. 

At the Chicago Lying-in Ho.spital we consider as abortions all cases of less than 
twenty-two weeks’ gestation, which is approximately five months. The law says 
that all cases over five months must be reported as births. The length of the fetus, 
28 cm., and the weight, 400 gm., are also used as standard. One encounters certain 
difficulties in appljdng these tliree criteria, but if the fetus complies witli any two 
of them, it should be placed in the abortion group. For example, if a fetus is 
born which is less than 28 cm. in length and less than 400 gra. in weight, but beyond 
twenty-two weeks, it would still be in the abortion group. Or, if the gestation 
period was twenty-two weeks or less and the fetus longer than 28 cm., we would still 
consider it an abortion. 

The next group to consider is the previable group, stopping at 1,000 gm. as the 
maximum weight, 400 gm. the minimum; length, 28 to 35 cm.; and period of 
gestation, from tiventy-two to twenty-eight weeks. One thousand grams have been 
placed as the upper margin of previability, because we find that relatively few 
infants survive who are imder 1,000 gm. in weight. In a study of six hospitals. 
Dr. Dunham found that 5 of the 6 showed no surrivals under 1,000 gm. One in- 
stitution had 5 per cent survivals. We have had about 1.2 per cent survivals at the 
Lying-in Hospital, but only a very few of these babies do survive, so the term pre- 
viability seems applicable to the group under 1,000 gm. 

The term premature-viable is applied to fetuses weighing under 2,500 gra. and 
over 1,000 gm., with a length of 35 to 47 cm., and a gestation age from twenty- 
eight to thirty-seven weeks. _ 

The mature fetus weighs from 2,500 to 5,000 gm., is from 47 to 54 cm. in lengtli, 
and from 38 to 43 calendar weeks’ gestation. 

Then we have a group of excessive size fetuses which presents a problem. Tliey 
can be called postmature or oversized and the following criteria for classifying 
them have been set: more than 4,500 gm. in weight; over 54 cm. in lengtli; anti 
more than forty-three weeks’ gestation age. 



HILLIS AND BENENSOHN: INFANT MORTALITY 


433 


should neonatal deaths due to congenital anomalies or sj^Dhilis he in- 
cluded? It is our opinion that the inclusion of these deaths in a cor- 
rected infant mortality is not a true picture of obstetric procedure, 
and therefore should not be included in a corrected infant mortality. 
The corrected mortahtj' rate after deducting the deaths of infants 
under 1,500 gm. and under 35 cm., those dead on admission to the 
obstetric service, and those deaths due to congenital anomalies and 
s^Tihilis is 289 or 1.78 per cent for the Cook County Hospital in Chicago. 

A study of all cases of prolonged labor is impossible because of in- 
adequate record facilities. As to the question of the more frequent 
performance of cesarean section, the outcome for the infant might 
possibly have been different had the operations been performed 9 times 
for placenta previa, 11 times for uterine dysfunction without dis- 
proportion, 11 times for borderline disproportion with uterine d 3 ’-sfunc- 
tion, and in 7 cases for toxemia. Strange^ enough the incidence of 
cesarean section in our series was 288 or 1.78 per cent. Had cesarean 
section been performed in 26 cases where the results might have been 
foreseen, the incidence of cesarean section would then have been 1.93 per 
cent. Some hospitals have reported cesarean section incidence as high 
as 14 per cent. 

Standers in quoting Plass, states that about 25,000. cesarean sections are done 
each year in this country and that probably 75 per cent of these are unnecessary. 
In the Woman’s Clinic of New Tork Gity^ in a year’s period, among 5,456 de- 
liveries, there were 153 cesarean sections, an incidence of 2.8 per cent, with 11 
infant deaths. In a ten-year study at the Boston City Hospital,3 among 22,880 
deliveries, there were 703 abdominal sections, an incidence of 3.07 per cent. The 
infant cesarean section mortality was not given. In the Touro Infirmary Obstetric 
Service* in 1935, in 752 deliveries, 493 of wliich were private and 259 charity 
cases, there were 52 cesarean sections, an incidence of 6.5 per cent. In the Mar- 
garet Hague Maternity Hospitals in Jersey City, in 8,852 cases, there were 117 
cesarean sections, an incidence of 2 per cent with 21 fetal deaths or 11.8 per 
cent. The corrected cesarean infant mortality in this group was 5.6 per cent. 
Kushner<5 reports a cesarean section incidence of 3.4 per cent at the Bronx Hospital 
in 3,060 deliveries. It is interesting to note that in this same institution wliich ac- 
cepts both private and charity patients, the incidence among the ward patients 
was only 1.9 per cent. There were 11 infant deaths, a mortality of 11 per cent. 
At the Chicago Lying-in Hospital, E. E. Dailyr reports an incidence of 2.86 per cent 
in a total series including 8,871 hospital patients and 8,622 deliveries in the home 
service. The incidence among 8,871 hospital cases was 5.6 per cent. In this entire 
series there were 31 infant deaths, a gross mortality of 5.2 per cent. 

J. E. McCords reports that at the Grady Memorial Hospital, in 1,721 deliveries 
among colored patients, there were only three cesarean sections, an incidence of 
0.18 per cent, the lowest incidence we were able to find. It is especiaUy commendable 
that the gross infant mortalitj- in this series was 1.8 per cent, the corrected 1.2 
per cent. 

At the Kotunda Hospitals from November, 1934, to October, 1935, in 2,777 de- 
liveries there were 29 cesarean sections, an incidence of 1.05 per cent and at the 
Coombes Lying-in Hospitalio in 1,188 deliveries there were 37 cesarean sections, an 
incidence of 3.1 per cent with six stillbirths and neonatal deaths, an infant cesarean 
section mortahty of 16.2 per cent. 

It is interesting to note that in a three-year period in the entire state of lowar* 
among 91,738 births, the cesarean section incidence was 1.0 per cent. 

Reviewing these statistics, it is found that the general infant mortality 
rate in cesarean section varies from 2 per cent to 16 per cent. Most of 
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Jn the past nine years there were 7,4G1 deliveries. The infants numbered 7,53G. 
The gross fetal mortality was 3.77 per cent. Subtracting the number of infants 
which were premature, which were born with some anomaly incompatible with con- 
tinued life or which were dead when labor began as evidenced by absent heart tones, 
we have a corrected mortality of 1.15 per cent. 

Our figures vary materially from those given by Hillis in some particulars. The 
number of spontaneous deliveries is far less and the incidence of operative delivery is 
much higher. An analysis of our work, however, indicates that the great majority of 
our operative deliveries are low forceps. In the entire series of cases there were only 
three high forceps deliveries and but 217 midforceps. Our outlet forceps are greatly 
increased in number by the frequent use of analgesic agents. As most of the work 
is done by trained men we have not tried to limit the number of outlet forceps 
deliveries. A study of infant mortality and its relation to various procedures made 
two years ago showed that infant loss of life in spontaneous delivery and that with 
outlet forceps rvere nearly identical, the mortality with outlet forceps being 0.1 
per cent less than when the infants were allowed to deliver spontaneously. Outlet 
forceps in trained hands is not a radical procedure. A clear indication must exist 
for the use of midforceps and high forceps should be an exceedingly rare operation. 

In the County Hospital series version and extraction occurred 108 times in 
10,242. In our series 123 versions were done in 7,461 labors, the incidence being 
1.63 per cent. The Cook County series lists 634 breech deliveries, I agree with tlie 
recommendation that a labor with a breech position should be allowed to proceed 
normally until the breech is delivered, interference beginning only after this. Tlie 
msdom of this is sho^vn in the figures quoted, the mortality in those cases managed 
conservatively being far less than when extraction was needed. 

Becently Galloway, in our service, collected figures upon a series of 285 breech 
cases occurring in 8,531 labors. Of these patients IS'S were delivered at term, the 
mortality in this group being 5,85 per cent. A very marked difference was found 
between the mortality rate in the group at term and the premature infants. The 
greatest mortality was in the group under seven months gestation, in which the 
mortality was 96 per cent. In the gi'oup of infants weighing five pounds or more the 
mortality was 6.5 per cent. 

DR. HILLIS (closing). — The inclusion in the mortality lists of babies weighing 
between 1,000 and 1,500 gm. raises the death rate considerably. From a mechanical 
standpoint a baby that weighs less than 3% pounds is not a very important item 
in the delivery. Such babies usually deliver spontaneously, forceps are not used 
and the version, -ivith conditions present, is a simple thing. The death of such 
babies is entirely beyond the control of the attendant. 

The value of prenatal care at Cook County Hospital agrees with all other large 
series and indicates that the death rate in the babies is much lower when the patient 
has been under observation during her pregnancy. Most of the benefits come from 
the early recognition of syphilis and the toxemias of pregnancy. IVe believe, at the 
Cook County Hospital, that impression of the head is a valuable aid in the diagnosis 
of disproportion between the head and the pelvis. 

With respect to the forceps operation, this series indicates that 4.3 cases in every 
100 require some kind of forceps delivery. The mortality in these indicated forceps 
operations was 4.8 per cent. To these deaths should be added 23 cases in which the 
baby died where low forceps should have been done in the second stage. 

The infant mortality in breech labor is generally said to be 8 to 15 per cent. 
It is well known that unnecessary interference in a breech labor contributes largely 
to infant death. It requires considerable poise to allow a breech case to deliver 
spontaneously as far as the navel, especially if one does not constantly know that the 
baby is in good condition. At the Cook County Hospital the head stethoscope rs 
worn in every labor during the second stage and the breech cases are allowed to 
deliver spontaneously as far as the navel. Manual aid is done only when necessary 
and breech extraction is never done except for a definite reason. 
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The following terms have also been adopted: antenatal death, when death 
occurs before the onset of labor; intranatal death, when death occurs during labor; 
postnatal death, when the fetus shows signs of life at birth but in whom no respira- 
tion is established; and then the final or neonatal group in which the baby is born 
alive but dies before leaving the hospital, usually within a two weeks’ period. 

That represents our grouping. There is insufficient time to discuss all the factors 
that have been brought out by Hillis and Benensohn in their very complete presenta- 
tion. It seems that, in correcting statistics, one has to distinguish between the 
mortality which is attributed to the institution and the mortality which is assigned 
to some procedure or condition associated with the death. The statistics on insti- 
tutional mortality must remain as institutional mortality; they really caimot be 
corrected. Deaths that occur in the institution are chargeable to the institution, 
although not necessarily in the sense that the institution is responsible. Wlien, 
however, one attempts to evaluate a given procedure from a scientific point of view, 
then an attempt should be made to evaluate that procedure as far as the results are 
concerned in mortality and morbidity. Naturally one cannot assign the death of a 
fetus to an operation when the fetus was already dead before the operation was 
begun. Certain corrections then would be justifiable in evaluating statistics of 
causes of death whereas one would not be justified in correcting total institutional 
figures. 

I want to say a few words about eesai-ean section. It is done for the benefit 
of both the mother and the fetus. Ordinarily it is considered a safe procedure as 
far as the baby is concerned. I think these statistics emphasize the fact that there 
is a definite fetal mortality associated with cesarean section, and our findings at the 
Chicago Ljung-in Hospital furnish confirmation of this thought. Prom May 1, 
1931, to October, 1936, we had 838 sections, which was 5.8 per cent of our total 
deliveries for that period. There were 49 infant and fetal deaths, a total mortality 
of 5.8 per cent. The stillbirth rate was 1.2 per cent; the neonatal mortality rate, 
4.6 per cent. If we consider the uncorrected mortality for all the cases in the 
hospital, the neonatal mortalit}' was 1.83 per cent compared with the 4.6 per cent 
associated with cesarean section. Our stillbirths were somewhat higher in the non- 
cesarean than in the cesarean group. In other words, we did not do cesarean sec- 
tion when the baby was already dead or in a precarious condition. 

It was interesting to study why a larger percentage of cesarean babies should 
die neonatally — ^why the neonatal mortality in our cesarean section group was 4.6 
per cent, whereas the uncorrected neonatal mortality for all cases in the hospital was 
less than 2 per cent. Of the 49 fetal deaths (4.6 per cent), 31 were neonatal and 18 
were stillbirths. The neonatal were associated with abruptio placentae in 8, placenta 
previa in 2, malformation in 4, eclampsia in one, and with premature birth and 
undetermined cause in 16. Of these 31 neonatal deaths, 19 infants weighed less than 
2,500 gm. Of the 18 stillbirths, 15 were associated with abruptio placentae, 2 with 
placenta previa, and one with eclampsia. 

In a subsequent series of 338 sections we have had 18 infant and fetal deaths — 
14 were neonatal and 4 were stillbirths. Of these 18 deaths, 4 (of which 3 were 
stillbirths) were associated with placenta previa, 4 with abruptio placentae, 3 with 
heart disease, 3 with previous section, one with transverse presentation, one with 
prolonged labor -without progress, one with epilepsy, and one with Porro section. 

One must recognize that about one out of 20 babies is lost when cesarean section is 
done. It behooves us therefore to select cases very carefully when there is not a 
strict maternal indication for this operation. Every effort should be made to secure 
100 per cent fetal sur-vival in association with cesarean section. 

DR. WILLIAM C. DANEORTH. — I would like to offer for comparison with the 
report of Dr. Hillis some figures from our service which differs from that of the 
County Hospital in that a considerable percentage of our patients are private cases. 
Eighty per cent of the work in the maternity is done by the departmental staff, 
all of whom also belong to the Department of Obstetrics and Gynecology of North- 
western University Medical School. There is also a selected group of practitioners. 
Uniformity of technic is therefore not difficult to maintain. 
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TJius, in gonadectomized, immature rabbits the ox^^gen consumption 
increases 20 per cent in five hours (after a single subcutaneous injec- 
tion of 500 international units of estradiol) ; bj'' the tenth hour, it 
increases 37 per cent and by the tiventy-fourth hour, the rate of oxy- 
gen consumption is 60 per cent greater than before the administration 
of estrin (see Fig. 1, Curve B). Thus the effect is approximately two- 
thirds complete by the tenth hour after the injection of estrin.^® 

This fact is significant when it is recalled that under the most favor- 
able circumstances of estrin administration the m 3 mnietrium shows no 
appreciable motility for about ten hours , 20 from this time 
on, luitil the twent 3 '--fourth hour or thereabout, the activity of the 
myometrium increases progressivelj" to maximal forcefulness and 
rhythmieity (see Fig. 1, Curve C). Pertinent also is the observation 
that addition of estrin to a bath containing inactive uterine tissue 
fails to render the m^mmetrium active; in order for excised tissue 



Fig. 1. — Diagram showing the relation of certain effects of estrin upon the 
uterus after administration to a rabbit. A, initial hyperemia of small vessels in the 
uterus (endometrial and myometrial) ; Bj oxygen consumption of uterine tissue; 0, 
the development of uterine contractions in vivo. Ordinate, tlie magnitude of the 
several responses in terms of percentage of the maximal response ; abscissa, time 
in hours after a single subcutaneous injection of estradiol or other e.strogenic 
hormone. ^ 

to exhibit estrous motility the hormone must have acted first in 
tdvo.°’ Clearly, therefore, the onset of the estrous type 

of motility is preceded hy an appreciable elevation of metabolic ac- 
tivity of the uterus which has been achieved onlj*- in vivo up to the 
present time. Hence the omset of this type of motility signifies that 
a certain phase of the uterine growth response to estrin has been 
attained. That mimmetrial activity is not essential for endometrial 
growth is shown bj* the fact that transplants of endometrium grow 
in the anterior chamber of the ejm in the absence of myometrial 
tissue."^’ For the organ as a whole, however, and for the myome- 
trium alone, perhaps, the intermittent contractions of estrus do play 
an important role which has been appreciated only in the past few 
3 ’ears. 



THE ACTIVATION OP UTERINE MUSCLE BY ESTRIN AND 
ITS RELATION TO UTERINE GROWTH 


Samuel R. M. Reynolds," Ph.D., Brooklyn, N. Y. 

(From the Department of Anatomy, University of Eocliester, School of Medicine and 

Dentistry ) 

D uring proestms and estrus, the mj^onietrium exliibits a charae- 
teristie pattern of motility. Each intermittent contraction of the 
uterus normally arises as a continuation of a tubal contraction, every 
fourth or fifth one of which finds the uterus relaxed and readj’^ to 
contract again.^“- This wave of mj’-ometrial contraction sweeps 
slowlj^ over the length of the uterus and subsides as it reaches the 
cervix. Not onlj’- does the whole intact uterus show this dominance 
of the upper portion over the lower one but parts of the uterus, ex- 
cised as well as in situ, show a similar gradient of activity independ- 
ently of the tubes.^- The effect is perhaps most 

strikingly shown Avhen the contraction frequencies of the upper and 
lower ends of a uterine horn are investigated separately, for it is 
found that the tubal segment has a higher frequency of contraction, 
than does the cervical end studied under similar conditions.^’ 

Such a gradient of activity is dependent upon the hormone, estrin, 
Avhieh is the hormone responsible for the other manifestations of 
estrus.^®'^® Careful consideration of the data at hand shows that the 
manner in which estrin exerts its effect upon the myometrium is 
aseribable to the action which this hormone has upon the cells of this 
tissue and not to any known effect which it maj^^ have upon the inner- 
vation, extrinsic or intrinsic.^®’ The action is, therefore, essentiall.y 
a metabolic one. 

Ample evidence exists which shoAvs that the uterus has a higher rate 
of oxygen consumption at the time of estrus than it does at any other 
time in the nongraAdd state,®’ and this, like myometrial activity, 

has been shoAvn to be due to the action of estrin.®’ Up to the 

present time, liOAveA’-er, no evidence has been adduced Avhich shoAvs 
AA^hether the increased ox3'-gen utilization of the utei-us is attributable 
to the marked activity Avhieh the mjmmetrium iindergoes at this time, 
as suggested bj^ King,^® or Avhether the uterus is actiA’^e because there 
is an initial increase in the rate of oxj^gen consumption prior to the 
onset of motility. Experiments bearing upon this point have recently 
been performed. 

the metabolic stimulus in relation to onset of motility 

When estrin is injected into suitable ovariectomized animals, a rise 
in the rate of oxj^gen eonsumiition takes place Avithin a fcAV hours. 

♦Fellow, John Simon Guggenheim Memorial Foundation. The writer expresses 
his appreciation to Professor George AV. Corner for advice and hospitality extended 
to him during tenure of the fellowship. 
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going marked growth changes eoincidently. Because of the fact that 
the uterine motility of estrus is in reality part of the uterine growtli 
response, as noted above, one may thus say that uterine growth is its 
own best means of providing an ample blood supply for itself. Nature 
has made sure, therefore, that that hormonic agent which is the pri- 
mary metabolic stimulus to the uterus anticipates this action by sup- 
plying blood through the agency of a local vasodilatation and subse- 
quently provides an adequate mechanism for the facilitation of the 
circulation of blood thi’ough, and of lymph from, the growing organ 
at a time when the nutritive requirements are increased. That this 
mechanism is a beneficial one is shown as a result of experiments on 
animals. 


AUGMENTATION OP UTERINE GROWTH BY AUGMENTATION 
OF THE BLOOD SUPPLY 

The experiments which show the importance of the local blood sup- 
ply for uterine growth are not new. They Avere performed a number 
of years ago by Buehheim and Zaleski^’ who studied its relation to 
endometrial growth, and by Courrier and Bouin® who studied its rela- 
tion to myometrial growth. The methods and results were similar, 
only the tissues were different. In one set of experiments® a trans- 
plant of endometrial tissue was made to each ear of a rabbit, in the 
other,® myometrial transplants Avere made. After the transplants be- 
came established, the cervical sympathetic nerve to one ear in each 
rabbit was sectioned. The composition of the blood floAving to each 
ear Avas, of course, identical although the A’^olume flow of blood Avas 
much increased in one ear and not in the other. It was found, as a 
result of these procedures, that the amount of grOAvth on the side AAotli 
the increased blood supply Avas far greater than it Avas on the oppo- 
site, control side. Indeed, Buehheim and Zaleski state that the amount 
of groAvth observed by them Avas almo-st pathologic. 

While it is CAudent, therefore, that the effect of estrin on uterine 
tissues is chiefly that of a groAvth-promoting agent, the other uterine 
effects brought about by the same hormone play a subsidiary but 
important role AAdiich assures that the main effect aaTII take place in 
due time. The initial vasodilatation of the small vessels proAudes an 
immediate and easy access of blood to the inactive uterine tissue.s 
AAdiose metabolic processes are at Ioav ebb. As the hormone raises the 
metabolic activity of the uterus to a certain level the myometrium 
becomes rhythmically active, and this motility in turn aids the groAvdh 
changes AAdiich proceed simultaneously through the agency of the im- 
proved state of the local circulatory conditions. Thus these several 
effects Avhich are brought about in the uterus bj^ the administration 
of estrin are so inter-related that uterine groAAdh is achieved, from 
the physiologic point of vicAA", in a most efiScient manner. 
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THE ROLE OP INTERMITTENT UTERINE CONTRACTIONS DURING ESTRUS 

Prominent among the effects which estrin has upon the uterus is the 
vascular change which comes about within a few minutes after the 
injection of the hormone. Within twenty minutes to half an hour, 
a state of maximal hyperemia exists^^’ which persists as one of 
the most striking of the phenomena associated with the response of the 
uterus to estrin (see Pig. 1, Curve A). As a result of this hyperemia 
enlargement of the capillary bed, increase in the permeability of the 
vessels, particularly in the endometrium, and accumulation of appre- 
ciable quantities of fluid in the stroma, of this structure take place.^® 
These effects are well developed before the myometrium is motile and, 
according to the evidence at hand, they precede any signiflcant rise 
in the metabolic activity of the uterus.^'^ This consideration suggests 
that the increase in vascularity which takes place first is the result 
of a special, direct mechanism whose chief function is to assure an 
adequate circulation to an ischemic organ whose blood vessels are 
small, which has a low level of metabolic activity and which is non- 
motile. Enlargement of the vascular bed by a local vasodilatation 
thus provides the tissue with an ample supply of blood. That a vaso- 
dilating substance is elaborated locally is shown by the fact that the 
initial hyperemia takes place in transplanted uterine tissues in which 
nerves have not been demonstrated,-^’ and since the hyperemia can 
be temporarily inhibited bj’’ the injection of atropine.-''* As yet, how- 
ever, existence of this vasodilating substance has not been directly 
proved, although the initial vasodilatation has.’^ 

Thus far the relation of uterine activity to the preliminary vascular 
and metabolic changes has been only a subject of theoretical discus- 
sion’^s- 2 T one Qf (iivect investigation. The conclusion has been 

reached, on the basis of sound physiologic considerations, that the 
intermittent uterine contractions serve to augment the volume flow of 
blood through the already dilated vessels of the uterus, owing to the 
pumping action of the myometrial movements. Such, at least, is the 
effect of intermittent activity in skeletal muscle and of rhythmic in- 
testinal movements.- Activity of this type has been found to be 
essential, moreover, for the formation and flow of Ijnnph from a 
number of structures.^^ It is for this reason, no doubt, that only at 
the time of estrus can the lymphatic vessels of the female genital 
tract be injected with ease.^ By inference, therefore, it appears tliat 
the plasma fluid which contributes to the edema of the endometrium 
after administration of estrin tends to be removed bj’^ the intermittent 
uterine contractions of estrus failure of such an action Avould 
predispose to retention of large quantities of fluid in this tissue. It is 
clear from these considerations, then, that the uterine contractions 
which are induced by estrin serve the purpose in the intact animal 
of assuring an adequate circulation through tissues which are undei’- 

♦Experlnients done since this ■was •written established tliat this substance exists 
and is identical in its reactions ■with acctyl-choUne. An account of the.se experiments 
will be published elsewhere. 
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24 patients who underwent surgical treatment but failed to reply to the 
questionnaire. The total number of patients in whom medical treat- 
ment was employed, therefore, should have read 405 and the total num- 
ber of patients in whom surgical treatment was employed should have 
read 128. The results of these operations will be the subject of this 
report. Follow-up letters were sent to all the patients who underwent 
operation. Thirty-four patients were not heard from; this leaves 94 
cases in which the state of health of the patient is knovm one or more 
years after operation. 

It is somewhat difficult to evaluate the efficacy of any one operation in 
the relief of dysmenorrhea as one or more surgical procedures fre- 
quently were done at the one operation, depending on the pathologic 
condition which was present. Therefore, the cases have been grouped 
according to the most important surgical procedure performed. 

Resection of the presaeral nerve has been the subject of much interest 
in the surgical control of dysmenorrhea. The pain was considered 
severe enough to warrant the performance of this operation in 15 cases 
(Table I). In 7 eases other surgical measures were carried out at the 

Table I. Results of Operative Treatment in Cases of Dysmenorrhea 




TOTAL 


RELIEF 



NUMBER 

COMPLETE 

PARTIAL 

NONE 

Resection of pre- 

Alone 

8 

2 

3 

3 

sacral nerve 

With resection of endo- 
metrial implants 

3 

2 

1 

0 


With uterine suspension 

3 

1 

1 

1 

Uterine suspension 

With mj^mectomy 

1 

1 

0 

0 

With resection of ovaries 

5 

2 

2 

1 


With removal of endo- 
metrial implants 

1 

0 

1 

0 


With dilatation and 
curettage 

3 

0 

2 

1 

Dilatation and 

With myomectomy 

3 

2 

0 

1 

Alone 

26 

5 

12 

9 

curettage 

With removal of cervical 
fibroid 

1 

1 

0 

0 


With partial resection of 
ovaries 

2 

0 

2 

0 

Partial resection 

With myomectomy 

1 

0 

0 

1 

2 

0 

1 

1 

of ovaries 






Myomectomy 


3 

1 

1 

1 

Insertion of a 


4 

0 

2 

O 

Baldmin tube 






Jiliscellaneous 

Watkins-Wertheim inter- 
position 

1 

1 

0 

0 


Salpingectomy 

1 

0 

1 

0 


Exploratory laparotomy 
and freeing of ad- 
hesions 

1 

0 

0 

1 

Hysterectomy 

Total, combined with re- 
moval of ovaries 

14 

6 

8 

0 


Total, without removal 
of ovaries 

7 

2 

5 

0 


Subtotal, combined with 
removal of ovaries 

4 

3 


0 

Total 


94 

29 


22 
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SURGICAL TREATMENT OF DYSMENORRHEA^' 

Jamies C. Masson, M.D., and Rosemary Shoemaker, M.D., 
Rochester, Mnn. 

(From the Division of Surgery, Mayo Clinic, and the Department of Gynecology, 

the Mayo Foundation) 

T he many types of treatment, "both medical and surgical, wliieli have 
been proposed for the cure of dysmenorrhea are so numerous that it 
is evident that no type of treatment is entirely satisfactory. In an at- 
tempt to evaluate the results of treatment of dysmenorrhea, the histories 
of 682 eases -were reviewed. These cases included all those in whieh a 
diagnosis of dysmenorrhea was made at the Mayo Clinic betiveen Jan. 1, 
1931 and Jan. 1, 1934. In 112 cases the dysmenorrhea was not con- 
sidered of sufficient severity to require medication. In 405 cases medical 
management alone was instituted. These eases have been the subject of 
a previous report by Stacy and Shoemaker. Surgical treatment was 
advised but refused by the patient in 37 cases and 128 patients under- 
went operations. In the paper by Stacy and Shoemaker the total number 
of cases in which medical treatment was employed was given as 391, and 
the number of eases in which surgical treatment ivas employed was given 
as 104. In revievdng these figures for the present paper, it was dis- 
covered that the 38 cases which ivere discarded from consideration be- 
cause lesions in the pelvis Avere thought to be responsible for the 
dysmenorrhea included 14 patients aa'Iio receiA’-ed medical treatment and 


♦Submitted for publication, November 23, 1937. 
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case in -which it -was performed for the removal of a suhserous myoma, 
the patient did not obtain any relief. Improvement occurred in botli 
of the cases in which partial resection of the ovaries was combined 
with dilatation and curettage. 

Partial resection of the ovaries was the only surgical procedure em- 
ployed in 2 eases. Improvement occurred in one of these cases, but no 
improvement was noted in the other case. 

Jilyomectomy was performed alone in 3 eases. Complete relief oc- 
curred in one of these cases, partial relief occurred in another case, but 
no benefit was noted in the third case. 

In 4 cases a Baldwin tube Avas inserted for a short period of time, 
presumably to provide dilatation of the os. This operation Avas popular 
some years ago, but as little success attended the procedure, it lias been 
ahnost discarded in recent years. 

In 3 cases miscellaneous operations gave varying results. Complete 
relief Avas experienced after a Watkins-Wertheim interposition opera- 
tion for prolapse of the uterus. A salpingectomy produced improve- 
ment in one ease, but an exploratory laparotomy and the freeing of some 
adhesions failed to influence the dysmenorrhea in another ease. 

In 37 cases the severity of the dysmenorrhea, combined AAuth the age 
of the patient and the pathologic iindings resulted in the performance 
of a hysterectomy. A feAV of these patients Avere in their early thirties 
but the majority of them AAmre more than forty years of age. TAvelve 
of the patients Avho Avere subjected to this operation did not reply to 
our letters, so aa'c have definite information in only 25 cases in Avhieh 
this operation AAms employed. In 11 of these cases the patients have felt 
completely Avell since the operation and have not had pain of any 
kind. In 8 of these 11 cases a total abdominal hysterectomy Avas per- 
formed and some ovarian tissue Avas preserved in all but tAVO of them. 
Endometriosis Avas also present in one of the cases. Subtotal hystcrec- 
tomj’- AAms performed in only 4 cases; in one of these cases the etiologj”^ 
of the pain, A\diich had occurred betAAmen the menstrual periods and had 
been relieved by the onset of the mensti’ual floAV, Avas pelvic tuberculosis. 

In 14 cases the patients reported that they still had pain. In 9 of these 
cases, ovarian tissue AAms preserved, the right ovary aa'bs preserved in t 
of these cases, both of the ovaries Avere preserAmd in 2 eases, and in 5 
eases all oAmrian tissue aa^s remoAmd. In 6 cases the pain is mild and ni 
2 cases it is more severe. Tlie patients described it as a soreness or dull 
aching AAdiich may be situated in any part of the abdomen ; it occiu’s only 
Avhen they are tired, and it is of short duration. Only 2 patients men- 
tioned any periodicity of the pain. One described a steady pain in llie 
center and right side, and .said that “the last part of the month is 
Avorst.” A patient aaIio aa^s subjected to total hysterectomy Avrotc that 
she experienced pain in the right loAAmr quadrant of the abdomen at the 
menstrual period and at other times if she exerted herself or did any 
AA’ork. In both these cases the right OA-ary had been partially resected to 
presei-A-e some OA-arian function. A tender ovaiy may be the cause of the 
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same time; namely, resection of endometriosis in 3 eases, suspension of 
the uterus in 3 cases, and myomectomy in one case. In 5 cases complete 
relief of the dysmenorrhea followed the operation, and in another case 
relief was complete for two months and then the patient had a recur- 
rence of pain wdiich was, however, controlled hy the administration of 
acetylsalicylie acid. Four patients were definitely improved; another 
patient rated her improvement at 75 per cent. Four of the patients re- 
ported no relief at the time they received our letters. This does not 
necessarily mean that the operation itself was at fault, but points to the 
use of caution in the selection of patients for resection of the presaeral 
nerve. The mental make-up of the patient must be taken into considera- 
tion as well as the physical findings. This is well illustrated by a case 
in which the patient, who was a young girl, is still suffering a year after 
her operation. Resection of the presaeral nerve was requested, as a last 
hope, ])y the family against the advice of Imth the physician and the 
surgeon, who realized that the mental attitude of the patient was such 
that there was no hope for alleviation of the pain. 

Retroversion has long Ijeen diagnosed as the cause of many symptoms 
among these patients. In 12 eases in this series a suspension of the 
uterus Avas done as the primary surgical procedure. Additional patho- 
logic changes necessitated partial resection of the ovaries in 5 cases. 
Removal of endometrial implants, dilatation and curettage, or myomec- 
tomy was also done in some cases. Four patients reported complete 
relief of their monthly pain. Two of these had undergone partial resec- 
tion of the ovaries and tAvo had undergone m^mmectomy in addition to 
suspension of the uterus. Fh-e patients obtained partial relief of their 
pain and only 3 reported that they did not experience any relief as a 
result of the operation. Tavo of these patients had undergone the same 
tAAm types of operation as had the 4 patients Avho obtained complete 
relief. The third failure folloAA^ed a dilatation and curettage in combina- 
tion Avith the suspension. 

Dilatation and curettage Avas long considered to be the treatment 
par excellence in cases of so-called obstructive dysmenorrhea. It is often 
the operation of choice because there is a coincident sterility, AA’^hieh, if 
relieved, may cure the menstrual pain. HoAvcAmr, in this group of cases 
there Avere onlj' three in aa^IucIi sterility also was a factor. Dilatation 
and curettage A\^as the only surgical procedure employed in 26 cases ; in 
2 eases it Avas done in combination Avith myomectomy, and in one of these 
cases the myomectomy Avas performed by the vaginal route in the course 
of removal of a pedunculated submucous fibroid. In 2 cases it was 
done in combination AAdth resection of the ovaries. Fh’e patients ob- 
tained complete relief, but another patient reported that she had ob- 
tained complete relief for one year. Fourteen patients AA-ere improved 
for from three months to tAAm years. Ten reported no benefit at all from 
the procedure. IMyomeetomy Avas performed tAAUce in conjunction AAuth 
dilatation and curettage. In the case in AA'hich it Avas performed in the 
course of remoA'al of a pedunculated submucous fibroid protruding 
througlx the cervical os, the patient obtained complete relief, but in tlie 
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hormonal basis for dj^sfnnctional menstrual disorders or sterility are 
appreciated by all gynecologists. It is then not surprising that endo- 
metrial biopsy, performed without anesthesia, has been widely adopted 
as an office procedure. 

Various cannula-like instruments have been devised for biopsy of the 
endometrium (Klingler and Burch, ^ Lbrincz,® Novak,'^ and BandalP). 
In our experience, these instruments are inadequate for diagnostic pur- 
poses even in dysfunctional states of the endometrium, inasmuch as one 
procure at best only 4 strips of tissue which may not be representative 
of the endometrium as a whole. That the response of different portions 
of the endometrium varies greatly to hormonal stimulation was shown 
previously (Bartelmez,® Traut and Kuder,^ and Mazer®). "While one may 
reasonably contend that the biopsj’^ technic is sufficient in the study of 
selected endoerinopathies and sterility, it is certainly inadequate in the 
differential diagnosis between benign and malignant uterine bleeding. 
For these reasons, we employ diagno.stie office curettage, usually without 
anesthesia, as suggested by Kelly,^ in preference to the cannula-biopsy 
technic. 

The most important indication for a diagnostic curettage is meno- 
metrorrhagia in women at or just beyond the climacterium when 
malignancy of the uterine fundus is frequently encountered. Many 
women are either unwilling oi’ financially unable to enter a hospital for 
this purpose unless the imminent danger of overlooking a carcinoma is 
broached. Most patients insist on medical treatment for the control 
of uterine bleeding before consenting to hospitalization. This is the 
age of earcinomaphobia when one hesitates to dangle the threat of 
cancer before the average patient, especially, when the incidence of 
carcinoma in menometrorrhagia encountered in office practice, as illus- 
trated in the present series, is only 3 per cent (5 in 163 cases. Table II). 
On the other hand, no phj^sician is justified in assuming that abnormal 
uterine bleeding at any age is benign -without recourse to definite diag- 
nostic measures. When the possibility of carcinoma is not brought to 
the patient ’s attention, there is more than a likelihood of procrastination 
and loss of valuable time in detecting the true state of affairs. Illustra- 
tive of the tendency of women to neglect abnormal uterine bleeding 
is the fact that only 88 (52.7 per cent) of the 163 patients curetted for 
menometrorrhagia submitted even to an office curettage during the first 
three months of arrhythmic bleeding. By employing office curettage, 
the gynecologist avoids delay in diagnosis and spares the patient the 
unpleasant anticipation of hospitalization and the expense of an operat- 
ing room procedure. 

SELECTION OP PATIENTS AND TECHNIC 

The use of the fenestrated curette as an office instrument demands the applica- 
tion of an aseptic technic and a modicum of both art and skill, wliich remove it 
to the realm of tlie gj-necologist. Obviously, in selecting the patients for office 
curettage, certain rules of exclusion must be observed. Tlie procedure may be 
readily undertaken in all married women with aberrations of the menstrual function 
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pain. In one case the pain in the lower part of the hack had been so 
severe that she had taken roentgenologic treatments two to three times 
a year for relief. Her health, is poor. In the three remaining eases in 
this group, the pain is situated in the right upper quadrant of the 
abdomen. It is difficult to evaluate the symptoms in these cases from 
the answers to the questionnaire and in many if not all cases it is prob- 
able that the present pain is different from the previous dysmenorrhea. 
In one case at least, the pain would seem to be attributable to the gall- 
bladder, if one can judge from the patient’s description. 

SUMMARY 

Surgical intervention for the alleviation of dysmenorrhea produced 
complete relief in 29 cases and was of benefit in an additional 43 cases. 
In 14 eases in which hysterectomy was performed the patients still com- 
plain of some pain which can be attributed to a tender ovary in some of 
the cases. In 22 cases there was no relief of the dysmenorrhea. The 
only procedure which produced uniformly poor results was the insertion 
of the Baldwin tube, but this procedure has sulDsequently been discarded. 
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THE SAFETY AND ADVANTAGES OP OFFICE CURETTAGE*' 

An Evaluation op the Endometrial Findings in 305 Patients 

S. Leon Israel, M.D., and Charles j\'Iazer, M.D., Philadelphia, Pa. 

F ourteen years ago, Howard A. Kelly,^ in addressing this Society, 
advocated office curettage in this manner: “In doing this I suggest 
a technic for the specialist, which I condemn for the general practitioner 
lacking special skill and experience. Let it therefore be made plain that 
I speak onlj'- to gynecologists and of curettage for diagnostic purposes. 
. . .1 have seen no accidents following this procedure. I have made in- 
numerable examinations of suspectedly healthy uteri, many of carcinoma 
of the body and intracervical, and occasionally find retained decidual 
products.” 

The value of endometrial study in gynecologic patients is now too 
obvious to require emphasis. Such study is not only informative con- 
cerning the presence or absence of malignancy but, inasmuch as 
pituitaiy-ovarian function is usually mirrored in the endometrium, 
study thereof is also helpful in an evaluation of the patient’s endocrine 
status. In respect to the latter, endometrial study is often more useful 
than both blood and urine hormone determinations. The desirability 
of recognizing an early adenocarcinoma and the value of detecting a 


♦Read at a meeting of the Ohstetrlcal Society of PhUadelphiat January 6, 1938, 
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Tabm I. AncilIiAry Data and Conditions Indicating Curettage in 305 Patients 


Ages: 19 to 6i years 
Parity : NuUiparas 143 
Primiparas 58 
Multiparas 102 


conditions 

NO. PATIENTS 

Menometrorrhagia 

163 

Sterility 

109 

Amenorrhea 

11 

Induced hyperestriuemia 

10 

(postmenopausal) 


Premenstrual tension 

8 

Breast hyperplasia 

4 


ectomy showed no trace of the lesion. Likewise, the early elimination 
of malignancy as a diagnostic ])ossibility by office curettage in tlie pre- 
menopausal bleeding group permitted a mode of treatment other than 
the application of radium wliich is the usual procedure in hospital prac- 
tice and which is so frequentlj^ followed by severe castration symptoms. 
Although not germane to the subject under 'discussion, the endometrial 
findings in the several groups subjected to curettage are presented be- 
cause of the current interest in endometrial physiology. 

ENDOMETBIUI\I IN MENOMETRORRHAGIA 

The menometrorrhagia in 96 of the 163 patients curretted was of the 
dysfunctional type. The causes of the abnormal uterine bleeding in the 
remaining 67 were widely diversified (Table II). The endometrial 
findings in the 96 patients with dysfunctional uterine bleeding (Table 
III) confirm, in the main, the observations of others (Burch,® Campbell,^® 
Hamblen, Kurzrok and AVilson,^® Rock and Bartlett,^® and Payne’-^ and 
others) that there is no uniform endometrial pattern in this condition. 
In this series of 96 cases of dj'^sfunetional uterine bleeding, the endo- 
metrium was hyperplastic in 67.7 per cent, proliferative in 17.7 per cent, 
atrophic in 9.3 per cent, and seeretoiy in 5.3 per cent. It is, thus, ap- 
parent that endometrial hyperplasia is not a necessary accompaniment 
of dysfunctional uterine bleeding. Computation of the exact incidence 
of hyperplasia in any series of dysfunctional uterine bleeding depends 
on the histopathologic concepts of the observers and the time relation- 

Table II. Causes of Abnorsiad Bleeding in 163 Patients Subjected to 

Curettage 


CAUSES 

NO. PATIENTS 

Dysfunctional 

96 

Cervical erosion (5) ) 

28 

Cervical polyps (23) \ 


Fibroids 

11 

Estrogen-induced (postnenopausal) 

9 

OTOlation bleeding 

6 

Adenocarcinoma 

5 

Dysfunctional, unrelieved by intrauterine irradiation 

5 

Incomplete abortion 

2 

Senile (atrophic) vaginitis 

1 
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or sterility, unless the history and preliminary pelvic examination suggest the 
presence of either an accident of pregnancy or pelvic inflammation. The present 
series, in -which these criteria were rigidly applied, illustrates the relative harm- 
lessness of office curettage. Only 2 (0.65 per cent) of the 305 patients had a 
temporary reaction in the form of pelvic pain and slight rise in temperature. 
Perforation of the uterus in 1 of the 2 patients and a mild infection in the other 
necessitated rest in hed for a week. 

The preparation of the patient is performed as inostensibly as is possible in 
order to avoid the annoying emotional reaction which, in the average woman, follows 
the warning that a technical procedure is to be undertaken. The instruments 
required, previously sterilized, are kept from the patient’s field of vision. She 
remains in the usual lithotomy position following the bimanual examination wliich 
always precedes the curettage. The vulva and vagina are cleansed with tincture 
of green soap and water. The portio, exposed by a bivalve speculum, is painted 
with 3 per cent tincture of iodine and grasped by a bullet forceps. The bivalve 
speculum is replaced by a weighted one. The cervical canal is then iodized and 
the direction and depth of the uterine camty verified by the passage of a uterine 
sound. In multiparous women, the smallest (No. 1) Sims’ sharp curette may then 
be passed without difficulty. However, in some nulliparous women, the cervical 
canal is narrow and requires preliminary dilatation. In such instances, the smallest 
metal dilator, moistened by a sterile water-soluble lubricant, is passed beyond the 
internal os. Following tliis, the curette readily enters the uterine cavity, sedvdous 
care being observed to avoid injury to the neighborhood of the internal os. The 
interior of the uterus is assiduously investigated and curetted in a routine manner. 
At the conclusion of the procedure, the patient is permitted to rest on the table 
for from ten to fifteen minutes and instructed to remain at rest at home until the 
following morning. 

The endometrial tissue, escaping easily from the cervical canal, is collected and 
immediately placed in 4 per cent solution of formalin for fixation. All frag- 
ments of tissue are subsequently hardened in alcohol, sectioned in paraffin, and 
stained by a routine hemotoxylin-eosin technic. By this procedure, a microscopic 
diagnosis of the endometrium is possible -within seventy-two hours. 

When this procedure is gently performed and when the mobilization of the 
cervix is preceded by a soothing word of warning, the patient experiences no 
pain up to the point of actual curettage. Anesthesia is generally not required 
but, if the patient is unusually apprehensive, a brief inhalation anesthesia may be 
employed at this lime. Approximately 10 per cent of our patients were rapidly 
and safely anesthetized for momentary periods by ethyl chloride inhalation. Al- 
though this anesthetic has proved eminently satisfactory in our hands, we are, 
nevertheless, cognizant of its inherent dangers and recently have employed in these 
instances nitrous oxide and oxj’gen from a portable inhalation apparatus. 

ANALYSIS OF 305 OFFICE CURETTEjMENTS 

The present report comprises a series of 305 consecutive office curette- 
ments performed during the period between Oct. 1, 1934 and Oct. 1, 
1937. The youngest patient was 19 years of age and the oldest 64. Of 
the 305 women, 160 had borne 1 or more ehildren and the remaining 145 
were nulliparas. The chief indications for curettage in this series were 
menometrorrhagia and sterility. Clinical experimentation was the sole 
reason for curettage in a smaller group of patients (Table I). 

Some very interesting data relative to current gjuieeologie problems 
were gathered which differ from those uncovered in hospital practice. 
For instance, 4 of the 5 adenocarcinomas were at such an early stage 
of development that examination of the uterus following panhyster- 
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Of the 109 regularly-menstruating sterile women curetted premen- 
strually in the course of diagnostic studies, 36 (33 per cent) showed a 
total absence of the secretory phase. In 18 the endometria were pro- 
liferative, in 13 hjTperplastic, and in 5 hypoplastic. In the light of our 
present knowledge concerning the factors involved in pseudomenstrua- 
tion, the latter group with hypoplastic endometria were presumably 
ovulating and luteinizing, but their uteri failed to respond to the ovarian 
stimulus. 

Primary dysmenorrhea was an additional complaint in 15 of the 109 
sterile ivomen subjected to a premenstrual curettage. In view of tlie 
current interest in the probable endocrine origin of dysmenorrhea and 
in view of the fact that the presence of a secretory endometrium implies 
an intact pituitary-ovarian mechanism, the endometrial findings in this 
group are espeeialty noteworthjL Only 5 (33.3 per cent) of the 15 
endometria failed to show the normal secretory phase, an incidence of 
pseudomenstruation no greater than in the entire group of sterile women. 
We must, therefore, conclude, in agi’eement with Laekner^^ and others, 
that there is no definite relationship between dysmenorrhea and the 
endometrial pattern. 

THE ENDOMETRIUJI IN AJIENORRHEA, PREMENSTRUAL TENSION, AND IN 
ABNORMAL BREAST HYPERPLASIA 

Kealizing the hazard of drawing conclusions from observations on 
small groups of patients such as these 3 conditions represent in this re- 
port, we herein merelj’’ stress certain salient features of general interest. 

Eleven amenorrheic women were curetted for the purpose of determin- 
ing the functional state of tlie endometrium in relation to the estrogen 
content of the blood and urine. The latter was subthreshold or acyclic in 
7 women and normal in 4. The endometrium in 6 of the 11 amenorrheic 
women was proliferative to a degree comparable to that seen in pseudo- 
menstruation. The patients were, nevertheless, amenorrheic, indicating 
the correctness of Hartman's theory*'* of the existence of a bleeding 
factor, which was apparently absent in these patients. The endometrial 
specimens of the remaining 5 amenorrheic patients showed hypoplasia. 
It is interesting to note that 1 of the 5 patients with atrophic endo- 
metrium had never men.struated (primary amenorrhea) but, nevertlie- 
less, .showed a nonnal level of estrogenic substance in both blood and 
urine, pointing to the presence of a congenital defect in the Jliillerian 
tract. The endometrium of this patient, moreover, subsequently failed 
to respond to more than one-half million rat units of estrogen given dur- 
ing a period of two months. 

This plienoraenon, congenital or acquired nonre.sponsiveness of the 
endometrium, was further illustrated by the endometrial atrophy found 
in 7 of 10 postmenopausal women (Table I) who were receiving huge 
doses of estrogen (10,000 rat units in oil, given intramuscularly every 
fourth day for a period averaging four months) for the control of severe 
menopausal symptoms. The remaining 3 of the group of 10 women 
curetted during or at the termination of treatment showed an estrogen 
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ship between the onset of the bleeding and tlie diagnostic curettage. In 
the absence of changes in tlie capillary walls or disparity in the size of 
the glands, it is often difficult to distinguish between a proliferative 
(interval) and an exaggerated proliferative (hyperplastic) endo- 
metrium. Moreover, it is of no special importance to make this distinc- 
tion, inasmuch as the pathogenesis of the abnormal bleeding in both 
types of endometria is similar — prolonged, though not necessarily ex- 
cessive, production of estrogen, unantagonized by the corpus luteum 
hormone, progestin. The varying degree to which different portions of 
an endometrium may respond to the same hormonal stimuli is well- 
illustrated in the present series. No less than 16 of the 96 endometrial 
specimens obtained during the course of dysfunctional bleeding showed 
mixed patterns of hyperplasia, atrophj'', and the secretory phase (Table 
III). The endometrial picture in dysfunctional bleeding is not ap- 
preciably influenced by the age of the patient, except in instances of 
atroph}’' which occur most frequentlj’- in postmenopausal women. 

The interesting finding of a premenstrual (seeretoi\y) endometrium 
in 5 patients with d 3 ^sfunetional uterine bleeding (Table III) supports 
the recent contention of Traut and Kuder" that irregular shedding of 
the functional la^^ers maj" be the immediate cause of prolonged or ex- 
cessive bleeding. 


ENDOMETRIUM IN FUNCTIONAL STERILITY 

The complete dependence of human reproduction on the integrity of 
the endometrial cycle is too well-known to require elucidation. How- 
ever, not until recently did gynecologists appreciate the importance of 


Table III. Endometrial Pattern in 96 Patients With Dysfunctional 

Uterine Bleeding 


ENDOMETRIUM 

NUMBER 

PERCENTAGE 

(Obtained during bleeding) 

Hyperplastic 

49 

51.0 

Hyperplastic Tidtli patches of atrophy or premenstrual 
response (mixed pattern) 

16 

16.7 

Proliferative (interval) 

17 

17.7 

Hypoplastic (atrophy) 

9 

9.3 

Premenstrual (secretory) 

5 

5.3 


endometrial studies in functional sterility. Based on the studies of 
Heape,^° Hartman^® and CorneN" on the seasonal anovulator}^ bleeding 
of monkej^s, several investigators^®’^’- have shown that its counterpart, 
pseudomenstruation, exists in the human female. This form of cj’-clic 
uterine bleeding, elinicalty indistinguishable from normal menstruation, 
occurs from an endometrium without secretory (nidation) changes. 
Elsewhere-- it was shovm that pseudomenstruation is one of the im- 
portant factors in the etiology of barren marriages. The diagnosis of 
this condition in regularty-menstruating sterile women rests on a study 
of the endometrium obtained prior to or at the very beginning of 
menstruation. For this reason, premenstrual curettage is a valuable 
part of our armamentarium in the study and treatment of sterility. 
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DISCUSSION 

DE. FLOYD KEENE. — The advantages to the patient of ofSce curettage and 
its value as a means of diagnosis in both functional and organic disease are incon- 
trovertible. Acceptance or rejection of this procedure depends upon whether it can 
be carried out with the same degree of safety and thoroughness as obtains witli 
the patient under anesthesia in the hospital. In answer to this, the authors report 
their experience in 305 patients. Complications occurred only twice: Perforation 
of the uterus in one and a mild infection in the other. In 258 patients, the curet- 
tage was employed in the course of functional studies, and in 47, there was organic 
disease of the uterus, cervix, or vagina. Among the latter, there were 5 cases of 
adenocarcinoma, 4 of these lesions being so early that no cancer was found in the 
extirpated uteri. 

In the face of such evidence, adverse criticism of a procedure with which I have 
had no experience would be presumptuous. This is not my purpose, but rather to 
state my reasons for not adopting it up to the present time. In my practice, one of 
the chief obstacles to the performance of office curettage without anesthesia would he 
the patient herself. If, to this lack of cooperation, one adds the frequent mechanical 
difficulties which render instrumentation impractical or unsafe, the number of 
patients in whom the procedure could be carried out becomes very limited. In this 
series of cases, the commonest indication for office curettage was endometrial biopsy 
in the course of functional studies. Granted that different portions of the endome- 
trium do not show the same response to hormonal stimulation, I believe that m 
most instances this can be accomplished more safely, just as satisfactorily, and 
certainly more easily for both the patient and the surgeon by one of the cannulas 
now available. 

When a diagnostic curettage is indicated, it should be performed in such a 
manner as to insure the maximum of safet}', thoroughness, and accuracy. That 
these requirements can be met more expeditiously with the patient under general 
or spinal anesthesia in a hospital, seems to me so obvious as to require no further 
comment. 

DE. BEOOKE il. ANSPACH. — !My own feelings in regard to tliis interesting 
proposal are very much the same us those expressed by Dr. Keene. 
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response in the endometrium, proliferation (interval phase) in 2 and 
hyperplasia in the remaining 1. Irrespective of the endometrial re- 
sponse, not one of the 10 patients bled either during or after ■withdrawal 
of treatment, again stressing the apparent independence of uterine 
bleeding from the presence or absence of estrogen. Another group of 
9 postmenopausal women (Table II) who were also receiving large doses 
of estrogen for the control of constitutional symptoms did develop ab- 
normal uterine bleeding. These observations emphasize the fact that the 
question of the bleeding factor in its relationship to blood-estrogen levels 
is not yet unequivocally clarified. 

Eight regularly-menstruating women with premenstrual tension 
(Frank^°), a relatively tuicommon syndrome, characterized by a cyclic 
alteration of personality, were curetted premenstrually. The endo- 
metrial specimens of 4 of the 8 women were of the expected secretory 
type but those of the remaining 4 were proliferative or hyperplastic 
(pseudomenstruation). Inasmuch as pseudomenstruation often results 
from partial or total failure of luteinization, its frequent occurrence in 
premenstrual tension suggests that the syndrome, in some instances, may 
be related to an aberration of the normal ovulatory process.^® 

Four regularly -menstruating women with abnormal breast hyperplasia 
(2 with generalized hypertrophy and 2 wth adenosis) were subjected 
to premenstrual curettage in an attempt to evaluate the probable hor- 
monal imbalance. The endometrium of the 2 patients with generalized 
hypertrophy’- showed no signs of progestin stimulation. Furthermore, 
1 of these 2 patients showed double the normal quantity of blood and 
urine estrogen. These findings are corroborative of the present concep- 
tion that generalized hypertrophy of the breasts results from a hyper- 
estrinemia without the modifying influence of progestin. The endo- 
metrium of the remaining 2 patients who had multiple, painful nodules 
in both breasts, a condition kno-v\m as adenosis or mazoplasia, was of the 
normal secretory type. Inasmuch as adenosis is attributed to a hyper- 
functional state of the anterior pituitary lobe (Mazer,^'^ and Ijewis and 
Geschickter^®), a normal progestin-stimulated endometrium should be 
expected premenstrually in such women. 

CONCLUSIONS 

1. Study of the endometrium in 305 patients who were subjected to 
office curettage because of menometrorrhagia, functional sterility, 
amenorrhea, premenstrual tension, or abnormal breast hyperplasia fur- 
nished valuable information concerning probable etiology and uncovered 
5 early cases of adenocarcinoma. 

2. In the series of 305 office curettements herein reported, only 2 un- 
toward reactions, temporary in nature, occurred. 

3. Office curettage, carefully performed by the gyuiecologist, is a safe 
and valuable procedure. 
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Fig. 1. — Human ovum in situ in follicle. Call and Exner body at X, 



Fig. 2. — Follicles, unstimulated rabbit ov.ary. Call and Exner bodies. 



jrjg. 3 . — Call and Exner bodies ; rabbit ovarj-, two hours after injection of urine of 

pregnant woman. 
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Another disadvantage of curettage as an office procedure occurs to me. “When 
tiic curettings suggest malignant disease, one may, in the hospital, at a moment’s 
notice obtain sufficient radium thoroughly to flood the endometrial cavity of rhe 
uterus with the gamma rays Avhile the laboratory prepares rapid paraffin sections 
and makes a positive diagnosis. The advantages of such facilities are self-evident. 
Diagnostic curettage if it is to be of real value must be done thoroughly with a 
minimum of trauma and all aseptic precautions. I would favor the hospital. 

DE. CATHAEINE MACFAELANE. — I have not performed curettage in the 
office, nor do I wish to do so. I have done it twice in the operating room without 
anesthesia and regretted doing this, because the patients sufiiered severely and I 
felt at the time that I had not thoroughly curetted the uterus. 

DE. ISRAEL (closing). — It is virtually impossible to persuade women with func- 
tional menstrual disorders to submit to hospitalization simply for diagnostic purposes. 
The possibility of accurate diagnosis in such instances is one of the major advantages 
of office curettage. 

We are accustomed to performing diagnostic curettage, usually without anes- 
thesia, in the Out-Patient Department of the Mount Sinai Hospital and, while we 
occasionally experience difficulty, we are usually able to pass the small fenestrated 
curette with ease. We have employed the suction-curette and have found it totally 
inadequate for our purposes. We do employ the Randall cannula-curette with 
satisfactory results. However, the cannula-curette causes as much pain and is only 
2 mm. smaller than the No. 1 Sims curette. 


RUPTURE OF THE GRAAFIAN FOLLICLES. II 

. Joseph T. Smith, M.D., Cleveland, Ohio 
With the Collaboration op Rose C. Ketteringham, B.S. 

(From the Maternity Hospital, and the Department of Obstetrics and Gynecology, 

Western Deserve University) 

I NTERESTED in the phenomenon of the rupture of ovarian follicles as 
exiiibited in the Friedman (rabbit) pregnancy test, we undertook to 
follow the sequence of events by examining the ovaries every two hours 
after the injection of the urine from a Icnotvn pregnant woman. Care- 
ful study of the follicles at these various stages soon focused our atten- 
tion upon the so-called “Bodies of Call and Exner,"^’ ^ situated among 
the granulosa cells in the follicle walls. It apiiears to us that the changes 
in these oi'gans run through a definite series before the rupture, and that 
the “bodies” play an important part in the phenomenon. Naturally, 
not all of the “bodies” seen will undergo these changes. For some 
reason, only a few of the hundreds of follicles present are at a stage of 
development that will permit them to respond to the stimulus of the 
urine injection. Only “bodies” in the walls of these few follicles will 
show the changes we describe. In other follicles, the “bodies” will re- 
main quiescent. 

Eig. 1 shows a noxmal, ripe baman follicle, cut straight through the ovum, and 
showing a Call and Exner body in the base of the discus. 

In Pig. 2 appear ripe follicles in the unstimulated rabbit ovary. Under this low 
magnification, many Call and Exner bodies appear, mere white spots scattered 
among the granulosa cells. 
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In rig. 5 , the "body-’ appears to be freeing itself from the surrounding granu- 
losa cells. Their nuclei are separated quite widely from the wall of tlie “body,” 
and apparently there is an open moat between the “body” and the cells. This 
section was taken six hours after the urine injection. 



Pig’. 6. — Low power view of follicle eight hours after urine injection. Broken lines 
point to Call and Exner bodies migrating into follicle fluid. 



Fig. 7. Higher power, same Cali and Exner body, eiglit hours after Injection of urine. 

Pig. G is a low power view of a follicle eight liours after the urine was injected. 
Here we note that the “bodies” have cast loose entirely from the granulosa, an'^ 
have moved toward the center of the follicle. Some of the surrounding cells cling 
to them, but have been pushed far off. 

Seen under higher power, in Fig. 7, ray.s appear to emanate from the ’ 

its margin is broken and irregular; it gives the appearance of undergoing dis- 
integration. 
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Fig. 3 is a higher power view of the “bodies” two hours after the rabbit had 
received an injection of urine. These “bodies” appear as amoi'phous spots, closely 
surrounded ■wi.th the darkly steining nuclei of gi’anulosa cells. ITo reaction seems 
to have started as yet. 



Fig. 4. — Call and Exner bodies, four hours after urine injection. 



Fig. 4, taken four hours after urine injection, shows definite reticular struc- 
ture in the “bodies.” They appear larger, and their shape is more irregular. 
Granulosa cells are still packed closely around them. 
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ever. The cornua are unengorged; the ovaries contain only mature but unruptured 
follicles. The black specks on these ovaries, seen in the photograph, are merely the 
cut ends of vessels entering the hila. The test animal and the control were litter 
mates, each weighing 2.94 kg. 

In a second trial, w’e W'ere so anxious to avoid insulin shock that we did not get 
the blood sugar of the test animal below 80. The animals were opened after forty- 
eight hours. Both the test and the control gave strongly positive reactions. 

Experiment 3 also failed because, for some unexplained reason, the control rab- 
bit as well as the test one failed to show any reaction. 

At our fourth trial, the test rabbit died in shock too soon, at the end of eleven 
hours. Her ovaries showed no reaction at all. Tliere was definite engorgement of the 
cornua of the control. There were no ruptured follicles; but sections showed the 
Call and Exner bod}' changes we have described. This phenomenon was not seen in 
the test animal. 



Fie:. 8. — On right, uterus and ovaries from rahbit which received urine from • 
pregnant woman, and also insulin. No Friedman reaction. On left, 
ovaries of control animal which received the same dose of the same urine, oui 
insulin. Strong Friedman reaction. 

In Experiment 5,' the test animal was killed after twenty-eight hours, to avoid 
giving gluco.se for insulin shock. Tlie sugar had been kept down pretty well, ranging 
from 94 to 37. A previous injection of glucose for shock had shot the blood sugar 
to 147. Here, too, the control gave a strongly positive Friedman reaction. The test 
animal showed little sign of change, though there was a trace of blood in the flui 
of two unruptured follicles. 

Trial six was also handicapped by failure to keep the blood sugar of the test 
animal at a uniformly low level. Glucose had to be given to counteract shock. The 
rabbit was kept alive forty-eight hours. Again, the control was strongly Friedman 
positive. The ovaries of the test animal showed, grossly, two follicles that appeared 
freshly ruptured. However, slides from the control showed masses of fresh lutca 
tissue' growing into the follicles, whereas in the test animal not a trace of corpim 
lutcum formation could be found. 
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We have examined many sections from the ovaries of rabbits which 
have not been stimulated by the injection of nrine containing the pro- 
lans. In none of these slides can Ave fold any Call and Exner bodies 
which present the picture seen eight hours after injection. 

After eight hours, no trace of these “bodies” can be found in the 
foUicles. Has their substance been entirely absorbed into the general 
follicle fluid? 

Now it is just about this time, eight hours after stimulation, that a 
follicle begins to shoiv definite swelling; an increasing internal tension 
AAliich progresses until the rupture ivhich occurs from ten and a half, 
to tAvelve hours after the urine has been administered.®’ We felt 
justified in adopting the working hj’^iothesis that these dissolving 
“bodies” have contributed something to the follicle fluid ivhich increases 
its osmotic tension so that it takes up. fluid from the surrounding tissue 
and so increases the content of the follicle until it reaches the bursting 
point. Previous observations® have led us to lielieve that there really 
is such an increase of osmotic tension. 

What could the Call and Exner body throAv into the follicle that Avould 
thus raise the fluid osmotic tension? A salt or a sugar was our first 
idea. So Ave made a rough trial-and-error guess at the possibility that 
the sought-for sulistance might be a hydrocarbon. Follicles at the var- 
ious stages Avere sectioned and stained with Best’s carmine, AAhich is said 
to be specific for glycogen. The results gave evidence that there really 
is some increase in the glycogen content of the “bodies” as. the follicle 
approaches rupture. 

The idea suggested itself that it might be possible to keep the blood 
sugar so Ioav by the use of insulin that these “bodies” could not obtain 
the glycogen they need to perform their role in the rupture of the fol- 
licle, and thus the typical Friedman reaction might be inhibited. Tlie 
matter has been tried out on a number of rabbits, using each time a con- 
trol Avhich received the same dose of the same urine as did the test ani- 
mal, but Avhich did not reeeiA^e any insulin. During the tests, the blood 
sugar of both test and control rabbits Avas estimated frequently. Great 
difficulty has been met in OAir effort to keep the blood sugar at a uni- 
formly loAV level for a period of about fortj’--eight hours. Attempts to 
keep it doAvn frequently resulted in hypoglycemic shock for the animal. 
The giving of ghicose at such a time Avill save the animal’s life at the 
cost of pushing the blood sugar to too high a leA’^el. . Jilany times, the 
blood sugar got out of control, and rose to an almost normal figure be- 
fore the fact Avas detected at the next sugar estimation test. A verj’- feAv 
hours of such near-normal are sufficient to vitiate an experiment. 

Test Rabbit 1 lived twenty-seven hours, finally dying in insulin shock. Its 
blood sugar had been held down fairly well to fignres ranging from 34.7 1o 50 mg. 
per 100 c.c. The control rabbit, receiving no insulin, ran a blood sugar between 
65 and 74. Organs were removed at once, after the death of the test animal, from 
it and from the control. They are pictured in Fig. 8. The control specimen, on 
the left, shows a strongly positive Friedman reaction. There are engorgement and 
hyperplasia of the uterine cornua, and many corpora hemorrhagica are seen in the 
ovaries. The test animal’s organs, shown on the right, present no reaction what- 
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2. There is evidence that these “bodies” contribute something, pos- 
sibly glycogen or a sugar, to the follicle fluid. This so raises the osmotic 
tension of the fluid that the follicle tension is increased to the point of 
rupture. 

3. This idea of the mechanism is supported by observations that hold- 
ing dovni the blood sugar with insulin definitely inhibits the rupture 
of the follicles. 

We Avish to express our gratitude to Dr. Arthur H. Bill for his interest and 
cooperation in this work. He made it possible for us to obtain the material needed 
for these experiments. 
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HYPEREMESIS GRAVIDARUM^' 

A Clinical Study of 396 Oases 

J. E. Fitzgerald, M.D., and Augusta Webster; M.D,, Chicago, III. 

T he following report is based on the cases admitted to the Cook 
County Hospital during the twelve years from 1925 to 1936 inclusive. 
In that time 360 women were admitted to the wards because of vomit- 
ing that seemed intractable enough to require hospitalization. Of these, 
29 were readmitted one or more times liecause of recurrent symptoms. 
The admission diagnosis was made entirely on the history given by 
the patient, hlany patients were sent in from our own prenatal clinic, a 
certain number were referred by outside physicians, but the majority 
ajiplied for admission because of their discomfort. This class of patient 
very rarely accepts hospitalization without good reason. No attempt was 
made to ela.ssify these eases as to their theoretical etiology. 

Because there are no standardized criteria by means of wliich the 
seriousness of this condition may be estimated we have grouped the cases 
according to their hospital stay, hoping thereby at least to distinguish 
between those who responded readily to treatment and those who were 
more difficult to manage. It will be noted that nearly half of the 
patients were discharged in a week or less and that over two-thirds were 
well enough to go home bj’ the tenth day, leaving less than one-third who 
were under treatment for more than ten days. 

Theoretically, parity, color, and mai-ital state may have .some im- 
portance as etiologic factors in this condition. It has been .stated that 
the disease docs not occur in full-blooded negroes, and while many of 
our colored patients are not pure stock, nevertheless they accounted 


♦Pre.ccntcd at a meeting of tbc Chicago Gynecological Society, October 22, 103 
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In our seventli attempt, four rabbits Avere used. One was tlie control. We gave 
what, on the basis of the weights, we estimated to be about 1, 2/3 and 1/2 lethal 
doses of insulin to the three test animals. The rabbit receiving the heavy insulin 
dosage went into hj^DOglycemic shock frequently, and had to be rescued with glucose 
injections. These sent the blood sugar readings so high at times that they may 
explain the final atypical reaction in the ovaries, where some blood was found in 
one unruptured follicle. The other two rabbits showed no reaction, though the con- 
trol gave the definite picture of a twenty-four-hour positive Friedman test. All the 
animals were opened twenty-four hours after the first urine injection because Eabbit 
1 died in shock at that time. 

Thus Ave come to believe that the sugar inetabolisin is an important 
factor in ovulation. Hyperglycemia may operate, as well as hypo- 
glycemia. Diabetics are notorious^ infertile. May it not be that, in 
them, the blood sugar raises the osmotic tension outside the follicle to a 
point so high that the contributions of the Call and Exner bodies are 
unable to concentrate the follicle contents to a point Avhere fluid aauII 
pass in from the surrounding tissues? 

It was suggested that a rabbit Avith a blood sugar reduced to about 
50 is a rather ill animal. ]\Iay it not be that, AAuth its metabolism so 
low, manj’’ physiologic processes, such as oAnilation, are inhiliited? 
If its Aiitality Avere reduced by means other than insulin, might not the 
result be the same? In order to ansAA^er these questions, a rabbit, in- 
jected Avith urine from a pregnant Avoman, AAms tAviee reduced to the 
point of collapse by bleeding ; once from the jugular, and once by need- 
ling the ventricle. In spite of this shock, the ovaries, at the end of forty- 
eight hours, showed a strongly positive Friedman reaction. 

The blood sugar determinations were made by the micromethod of Folin and 
Malmros as modified for small amounts of blood by Jeghers and Myers.e The tech- 
nique was standardized as far as possible by having all blood collected and all tests 
run by the same person; satisfactory checks were obtained in practically all tests. 

The ear of the rabbit Avas shaved to expose the marginal vein, which was punctured 
with a Hagedorn needle to obtain the sample. The rabbits bled freely from such 
punctures, and in most instances enough blood (50 c.mm.) Avas obtained for duplicate 
determinations. Occasionally the same puncture could be used for determinations at 
intervals of scA'eral hours by scraping oif the small clot which formed folloAving ces- 
sation of bleeding. Eabbit blood clots more quickly than that of human beings, 
especially if it comes in contact Avith fur, so it Avas necessarj”^ to shave a considerable 
area. Precautions in cleaning the ear were also of some importance, especially 
folloAAung the injection of 50 per cent glucose, since relatively small contaminations 
affect the validity of this sensitive test. 

The normal fasting blood sugar for human beings by the Folin-Malmros modified 
test ranges from 70 to 90 mg. per 100 c.c. We have not determined the normal 
fasting blood sugar of rabbits by this method, since we were not primarily interested 
in this problem. As our animals were not uniformly fasted either before or during 
the tests, our figures represent only the determination for an individual rabbit 
at the time of test. Eegardless of the blood sugar value at the beginning of the 
test, the majority of animals Avent into shock Avith values of 30 to 40 mg. per 100 c.c., 
although some individual differences were evident, just as in tolerance of insulin. 

CONCLUSIONS 

1. In the process of ovulation, in rabbits, the Call and Exner liodies 
of the follicle walls undergo characteristic alterations, and migrate to- 
AA'ard and into the follicle fluid, where they disintegrate. 
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but in the succeeding charts, they are divided into those who were con- 
sidered cured at the end of ten days and* those who were uncontrolled 
lij'- that time. 

Admission Findings . — All of these patients were admitted because of persistent 
vomiting. The majority complained of abdominal or epigastric pain. It will be 
noted that of those wdio were able to leave the hospital in ten days approximately 
one-third showed abnormal pulse and temperature on entrance. Nearly half of them 
showed acetonuria. Such findings were definitely more common in the group whose 
symptoms were harder to control. 


Table III. 

Admission Findings 


10 

DAYS OR LESS 

OVER 10 DAYS 

Total cases 

280 

IIG 

Pulse 100 plus 

95 

67 

Temperature 99° F. plus 
Urinary Findings 

92 

50 

Albumin 

46 

30 • 

Acetone 

135 

71 

Diacetic acid 

40 

29 


Table IV. Treatment 



10 DAYS OR LESS 

OVER 10 DAYS 

Total cases 

280 

116 

Glucose 

None 

165 

43 

100 or less 

85 

34 

Over 100 

30 

39 

Saline 

None 

165 

43 

5,000 or less 

102 

50 

Over 5,000 

13 

23 


Treatment. — Hj-peremesis is a disease whose true etiology is obscure. Conse- 
quently the treatment has been mostly empirical, and the varieties thereof have been 
almost endless. Tliese patients suffer from dehj'dration, starvation acidosis and 
damage to the parenchymatous organs, notably the liver. Obviously no one can 
suggest a treatment which fits every case or any individual case. Titus and Givens, 
in 1923, made certain suggestions that have proved generally helpful. They' believed 
that these patients suffered from dehydration, loss of glycogen storage, toxic damage 
to the liver and possibly other organs. Experimental studies had proved that tlie 
liver of laboratory animals would withstand toxic doses of metallic poison such 
as phosphorus, provided the animal was given intravenous glucose as a buffer. 
They also showed that liver tissue damaged by such drugs as pho.sphorus or chloro- 
form would regenerate with great rapidity in the presence of an excess of glucose 
in the blood stream. They suggested that hyperemesis, being a toxic process, would 
be benefited by the use of intravenous or .subcutaneous glucose, because (I) Saids 
would be replenished, (2) the liver glycogen would be restored, (3) glucose would 
protect the liver from damage by toxin, and (4) glucose would enable the liver 
to repair its damaged areas more rapidly. 

The patients here reviewed were treated individually by individuals. Practically 
every' known form of treatment was utilized. Two general principles were agreed 
upon by the various staff members. One was that tlie use of fluids and glucose 
constituted a most valuable adjuvant to any other method of treatment. The other 
was that for the first twenty-four hours these patients should have nothing by mouth 
and be ^ven proctoclysis of 5 per cent glucose in saline solution. _ Many of these 
patients showed prompt improvement with rest in bed, dietary restriction and recta 




FITZGERALD AND WEBSTER: HYPEREMESIS GRAVIDARUM 


461 


Tablk I 

Total number of patients 360 

Number of admissions 396 


ADMISSIONS 

NO. OF PATIENTS 

Be-Entries : 

2 X 

23 

3 X 

5 

4 X 

1 

Days in Hospilal: 

7 or under 

191 

S-10 

89 

11 or more 

116 


for almost one-tliird of the patients. Similarly hyperemesis is supi?osed 
to be more common in unmarried patients. In this group they accounted 
for 10 per cent of the total, and this is about the same ratio as the 
unmarried group bears to the rvhole clinic. Two-thirds of our patients 
were multigravidas, and this is about the percentage of multigravidas 
in the entire clinic. 

The diagnosis of this condition presents no difficulty. j\Iany of the 
cases were very mild, but because of home responsibilities these patients 
object to hospitalization, and Ave are convinced that the diagnosis of 


Table II. Classieication of Patients 


NO. OF PATIENTS 

Colored 

117 

IVliite 

212 

Not recorded 

28 

Mexican 

2 

Japanese 

1 

Primigravidas 

102 

Multigravidas 

248 

Not recorded 

10 

Married 

325 

Single 

35 


hyperemesis Avas justified Aidienever they Avere Avilling to enter the 
hospital for treatment. No attempt Avas made to group them in accord- 
ance Avith the probable etiology of their sjunptoms. We haA’-e no record 
of any case Avhicli Avas relieved by the correction of local conditions, such 
as uterine malposition or cervical pathology. Our experience Avith the 
so-called neurotic vomiting has convinced us that AAhether or not neurosis 
may be the cause of severe vomiting, the health and even the life of the 
patient depend upon one’s ability to control the symptoms. It is our 
belief that these patients Avould be better serAmd if they were divided 
into tAvo groups: (1) Those AAho improve promptly on proper manage- 
ment, and (2) those Avhose symptoms and findings persist in spite of 
adequate treatment. The patients in the first group are never in any 
danger. Those in the second group are ahvays potential fatalities. 
No attemi^t is made to group the subjects of this report in this manner 
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Deaths . — ^Hyperemesis is a disease which should never result fatally unless the 
patient is fatally damaged when first seen. The occurrence of 15 deaths, even in a 
large series of cases and over a long period of time requires comment and explanation 
if we are to eliminate this disease as a factor in maternal mortality. 

Of the 15 fatal cases in this group, four patients entered the hospital for the 
first time with such marked damage that there was never any possibility of help 
from any method of treatment. Two of them entered \vitli a pulse over 120, tempera- 
ture over 101° F. Both were irrational. Both had involuntary urination and defeca- 
tion. One died in fifty hours, the other early in her fourth hospital day. Two 
patients entered with definite peripheral polyneuritis. One of tliese had been treated 
for four weeks in another hospital and was transferred to us because she had become 
irrational and had visual and auditory hallucinations. Slie had stopped vomiting 
and was taking food bj’' mouth. Because of this apparent improvement relatives 
refused permission to empty the utenis. In spite of large quantities of glucose 
and fluid the patient became worse, and permission to empty the uterus was obtained 
on the fourth day. There was no improvement, and the patient died on the ninth 
day. The other patient with polyneuritis was aborted on the third day, but in spite 
of this and generous quantities of fluid and glucose she died on the eleventh day. 
These 4 patients entered the hospital too late for treatment. 

One patient was treated in a medical ward for eight days as a pelvic peritonitis. 
She was then transferred to us with a pulse of 124, temperature 99° F., albumin, 
acetone and diacetic acid in the urine. This patient was treated medically for four- 
teen days, during which time she received 400 gm. of intravenous glucose, 100 gni. 
of subcutaneous glucose and 16,400 c.c. of saline. In spite of the fact that her 
temperature remained normal, her pulse remained well over 100, and her urine con- 
tinued to show acetone and diacetic acid. She was becoming listless and uncoopera- 
tive and the uterus ivas emptied on the twenty-second hospital day. Treatment was 
continued, but there was no response. She died on the thirty-second day. This 
patient, we feel, could have been saved by earlier abortion. 

One other patient entered with normal temperature, pulse of 104 but with albumin, 
diacetic acid and acetone. On the third daj’’ casts appeared in the urine. On tiio 
fourth day a bag was inserted (she was four months pregnant). In spite of generous 
quantities of glucose and fluid, she continued to get worse. On the sixth day she was 
irrational and on this day she expelled the fetus. Slie died on the ninth day. The 
lack of promptness in aborting this patient is open to criticism. 

Nine of the 15 deaths arc of particular interest, because the patients had been 
in the hospital previouslj' during their current pregnancies. Seven of these had 
been in the obstetric ward because of vomiting. Four left the hospital on their own 
responsibility. One returned after seventeen days in terminal condition, bleeding 
from the nose and mouth; rod cell count was 1,100,000, pulse 130, temperature 
101.8° F. Dilatation .and curettage were done on the third day and the patient 
died on the fifth day. 

Two others of this group re-entered after twelve days. One was retaining food 
and fluids but was listless, sluggisli, and uncooperative. On the eighth liospital daj 
she became irrational, and the uterus was emptied. She died ten hours later. 
Earlier abortion might have prevented this fatality. The other patient wlio returned 
in twelve days received the usual intensive treatment and on the seventh day was 
thought to have a pneumonia. The uterus was never emptied, and she died on the 
seventeenth day. This death should liave been preventable. The last of this p'oup 
re-entered after eight days. She had an active gonorrhea, which made the wisdom 
of a therapeutic abortion questionable. In addition to this she was in a ward re- 
served for the treatment of venereal disease, and the seriousness of her toxemia was 
underestimated. Therefore, the severe vomiting was allowed to continue almost with- 
out treatment. By the fifth day she had become irrational, but she had stopped 
vomiting, Tlie next d.ay she was able to retain food, but .she was stupormi.s an 
irrational. She died on the fifteenth day. It seems reasonable to believe that 
this patient could have been saved by early and proper treatment. 
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feedings. Of tliose wlio remained ten days or less, practically 60 per cent had no 
further treatment, and of those who were not discharged in ten days, 40 per cent re- 
covered on gastric rest and rectal feedings. The majority of these patients was 
readily controlled, and it is common Imowledge that hospitalization and complete 
absence of visitors result in prompt improvement in most cases. In the more 
resistant cases, more strenuous treatment must be instituted. In this type of case, 
generous quantities of fluids and glucose were added to whatever other treatment 
the attendant deemed proper in the individual case. The additional fluid was normal 
.saline solution given intravenously or subcutaneously. Glucose was given either 
in a 5 per cent solution subcutaneously or in 25 per cent solution intravenously. 
The general extent of tliis treatment is indicated in the chart. Obviously patients 
with more or less easily controllable symptoms received less intensive treatment. 
In the second group a third of the patients got more than 100 gm. of glucose con- 
trasted to 10 per cent in the flrst group. Likewise 20 per cent of the second group 
were given more than five liters of fluid compared to less than 5 per cent of the 
first gi’oup. 

The extent to which this treatment was carried in an effort to preserve the preg- 
nancy and at the same time prevent harm to the mother can be illustrated by one 
case. This patient was a primigr-amda, aged 23 years, who entered in the fourth 
week of her pregnancJ^ On entrance she was referred to surgery as an intestinal 
obstruction because of abdominal distention with a history of incessant vomiting for 
ten days. After ruling out an obstruction she was transferred to obstetrics. On 
admission to our service the patient showed a pulse of 104 and a temperature of 99.8° 
F. Acetone and diacetic acid were present in the urine. The diagnosis was evident, 
but because she had taken ergot in an attempt to abort herself, the presence of a 
psychoneurosis was admitted as an etiologic factor. Treatment was instituted 
at once. During the next forty-three days fluids and glucose were given either sub- 
cutaneously or intravenously on thirty-four days. During that time this patient 
received 39 liters of subcutaneous saline. In addition she received 18 liters of 5 
per cent glucose subcutaneously and 1,600 gm. of glucose in 25 per cent solution 
intravenouslj'. Nevertheless her vomiting had not entirely ceased until the fortieth 
da}', and acetone was present in the urine almost constantly for the same length 
of time. Her improvement was gradual thereafter and she was not discharged from 
the hospital until the seventy-fifth day. She was subsequently delivered of a normal 
infant at term. 

Table V. Abortions 


Spontaneous 

4 

Therapeutic 

32 

Recovered 

23 

Died 

9 

Table VI. 

Fatalities 


Deaths 

Pregnancy interrupted 
Pregnancy not interrupted 
Re-Entries 


9 

6 


15 


Discharged from OB as improved 3 

Signed release 4 

Discharged from Sledical Service 2 

Entered in terminal state 2 

Entered with polyneuritis 2 

Additional cases 2 


Abortion . — In spite of treatment a certain number of these patients failed to im- 
prove. Thirty-two were subjected to therapeutic abortion. Of these, 23 recovered 
promptly and were discharged well. Nine died even though the uterus liad been 
emptied. The details of these cases will be reported in the study of the fatalities 
of the series. 
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6. Ability to retain food and fluids in seriously ill patients is not 
necessarily a sign of improvement. 

7. Deaths from hyperemesis are avoidable. 

8. The majority of this group responded promptly to rest, diet, 
glucose therapy, and fluids. 

9. Those that fail to respond to adequate treatment in a reasonaltlc 
length of time sliould be aborted. 

10. Therapeutic abortions delayed too long are not life-saving 
measures. 

104 South Michigan atonue 

30 North Michigan Avenue 


DISCUSSION 

DE. PEEDEEICK H. PALLS. — Tliere are several special types of this disease. 
One group which was not mentioned presents symptoms of hyperthyroidism. iVe 
have had a considerable number of these cases showing basal rates varying from 
plus 111 to 140. These patients have lost a great amount of weight, have a fine 
tremor, a pulse of 120, and enlargement of the thyroid. They are the women wlio 
if tliey were not pregnant ivould be diagnosed Graves’ disease. If you give tiie.se 
women Lugol’s solution, 10 drops, three times a day throughout pregnancy, the 
vomiting is controlled. These cases have been seen in consultation by men skilled 
in thyroid surgery, w’ho have made a diagnosis of hyperthyroidism and advised 
thyroidectomy. Tliey have believed that such patients would impi'ove over a short 
period of time and then, if not operated upon, would develop a thyroid crisis. 
In pregnancy, however, under medical management this does not occur. One woman 
for imstance took Lugol’s solution from September 26 until Pebruary 3, when she 
was delivered. Her thyroid symptoms subsided almost immediately. She was then 
sent to the same surg;eon who had advised thyroidectomy during her pregnancy, 
but he now could find no need for an operation. 

There is a group also due to intestinal obstruction, especially following an ap- 
pendectomy with drainage. One woman of 23 years had had an appendectomy 
■with drainage at the age of nine j-ears. She became pi'ognant two years ago and 
had to be aborted because of the hyperemesis. She became pregnant again this 
year and developed all the symptoms of hyperemesis gravidarum plus the symptoms 
of partial obstruction. Wlien she came to us the question was whether we should 
attempt to enter the abdomen and relieve the obstruction in the presence of severe 
hyperemesis, Jaundice, dehydration, and nltli diacetic acid in the urine, or empty 
the uterus again. We felt we did not dare to subject her to this risk and instead 
emptied the uterus. 

I would like to re-emphasize what Dr. Pitzgerald said about polyneuritis and 
also about mental symptoms. I remember one patient with sei-ere hyperemesis, 
who was found wandering about the halls at night slightly irrational. We later 
did a vaginal hysterotomy under local anesthesia. She lost about two ounces of 
blood, but her pulse went from 160 to 210. We returned her to bed and gave hypo- 
dcrmoclysis. Her pulse came down to 160 but she died on the second daj’. We had a 
complete post mortem except the thyroid and that was not thought to be important 
at that time. The jiathologist could not J.^'^us from what tin's woman had died. 
The liver and kidneys failed to show the usual degeneration said to be characteristic 
of this disease. 

After emptying the uterus many of the.=e patients are not saved. In two other 
instances on my service in Iowa, the patients lived a month after the uterus was 
emptied. One patient was taking an adequate diet but she died of toxemia. 'In'- 
other patient continued to vomit for a month and died. I feel there arc things 
about this disease that arc not understood, and that some of these cases arc associ 
ated with hyperthyroidism. 



PITZGERAUJ AND -SVEBSTEB: HYPEREMESIS GRAVIDARUlM 


465 


Three patients had been released from the Obstetrical Wards as improved or 
cured. One returned in fifteen days in terminal condition and died in forty-eight 
hours. Another returned in twenty-eight days and died in thirty-six hours. The 
other returned in nine days, with a pulse of 150, temperature 101° P., albumin, 
acetone and diacetic acid. She was aborted on the seventh day and died on the 
tenth. It is evident that these patients were not cured when they were allowed to 
leave the hospital on their previous visits. Of the two who were released by the 
medical ser\uce, one was discharged as pregnancy with cholelithiasis and given dietary 
management. She returned in seventeen days vomiting but with negative urine, 
a pulse never over 120 at any time. She developed periods of irrationality and the 
vomiting was persistent in spite of negative laboratory findings. She was not 
aborted until the twenty-first day and she died on the twenty-second. The other 
was discharged as a duodenal ulcer because of a previous history. She was sent 
back to the hospital nine days later by the prenatal clinic, but her vomiting was 
slight and she was considered a threatened abortion. Her pulse remained around 
120 but her temperature and urine were normal until the fifteenth day. On the 
sixteenth day she was curetted by the resident on the Obstetrical Service and 
a loop of bowel Avas pulled out through a perforation in the uterus. She died on 
the operating table in an attempt to repair the damaged bowel. 

COMMENT 

Consideration of a large ntunber of eases of lij^iereniesis reveals that 
they may be placed in two groups for prognostic study. The first group 
improves readily, often with no treatment except rest and isolation, and 
the life of the patient is never in Jeopardy. The smaller second group 
responds slowly to treatment and is responsilile for a small number of 
maternal deaths. The deaths from this disease could be decreased liy a 
more widespread recognition of its potential seriousness. A study of the 
fatal cases of this series indicates that a certain number of deaths miglit 
have been prevented, and that they can be prevented in the future 
hy close attention to some general principles : 

1. The so-called cured patients should be kept under close observation. 

2. The lack of clinical improvement, regardless of laboratory findings should 
be regarded as a bad prognostic factor. 

3. Likewise, apparent clinical improvement such as cessation of vomiting and 
ability to retain food, in the presence of persistent tachycardia, elevated tempera- 
ture and persistent urinary abnormalities, may give one a false idea of the patient 's 
improvement. In 6 of the 15 fatal cases the patients were retaining food for some 
time before death. 

4. Listlessness, stupor, involuntary urination and defecation, and periods of irra- 
tionality are frequently evidence that the toxemia will result fatally rvhatever the 
treatment. 

5. The use of cermcal packs, bags, etc., is not recommended in cases wliere 
therapeutic abortion is to be done. If the cervix is not easily dilatable, vaginal 
hysterotomy should be done so that the uterus may be emptied promptly. 


SIHIM-tRY 

1. Three lumdred uinety-six cases of hyperemesis arc retdowed. 

2. There are 32 therapeutic abortions. 

3. There were 15 deaths in this series. 

4. Color, age, parity, and marital state seem to have no influence 
on the course of the disease. 

5. Persistent tachycardia, fever, diacetic acid, and acetone are danger 
signals. 
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found in 25 per cent of pregnant women at term by cultural methods. Recent lit- 
erature reveals only a few articles, and most of our textboohs pay little attention 
to vaginal mycosis, thus explaining the paucity of observations on the incidence of 
fungi in the vagina. 

Too little attention has apparently been shown toward the possible source of oral 
thrush in the infants from mothers infected with mycotic vaginitis. Haussmann^ 
demonstrated, immediately after birth, spores in the mouths of children born of 
mothers with vaginal mycosis. Noack, Faber and Clark, and Crons have all stated 
the possibility of oral thrush being due to genital infection of the mother. More 
recently Crossen" pointed out that a mother might infect herself, and a vaginal 
mycosis result from her thrush-infected baby. DeLee^ states that one may have a 
yeast vaginitis which resembles oral thrush. Very few authors have called attention 
to the danger of infection of the newborn by the yeast infection of the mother. 
Hesseltine, Sorts, and Plasso proved by experimental inoculation that the fungi 
present in the vaginas of. pregnant women can produce oral thrush. This has been 
confirmed recently by the excellent study of Bland, Eakoff, and Pincus.s 

PROCEDURE 

Research work was carried out in the Chicago Lying-in Hospital and the Stock 
Yards dispensaries. The patients who attend the hospital clinic are of a definitely 
better economic class than those in the Stock Yards clinic. In the latter, the patients 
were segregated into two groups, white -.and colored, while at the former no colored 
patients are accepted. Cultures were taken as routinely and consecutively as pos- 
sible, being only interrupted by certain unavoidable factors. Each patient was 
asked about the presence of genital sjTuptoms and observations were made on the 
amount of vaginal discharge and clinical appearance. A culture was then taken 
from the vagina with a sterile swab and implanted on Sabouraud’s media, the cultures 
incubated for twenty-four to forty-eight hours and then read. 

In the study of oral thrush in the babies, the charts were reviewed from the 
opening of the new Lying-in Hospital in May, 1931, up to Oct. 31, 1936. Un- 
doubtedly some records of babies with oral thrush were missed in this review, es- 
pecially those for the earlier years. The clinical diagnosis was confirmed in eacli 
case by direct smears and/or culture. Then the records of all mothers of babies 
with oral thrush were reviewed to check the relationship of the possible mother’s in- 
fection to the baby’s thrush. In addition to the above groups, there was a similar 
study on 47 mothers with positive culture for fungi and on their 47 babies. 

DISCUSSION 

In Table I ive quote the further unpublished results of Plass, Hessel- 
tine, and Borts "which were presented in the Scientific Section Exhibit at 
the American Medical Association convention in Philadelphia in 1931. 


Table I 




1 YEAST 

rREGXAXT PAT1EXT.S 


PRESENT 

ABSENT 

(No symptoms) 

184 

60 (32.6% ) 

124 (67.4% ) 

(tVitli sjTnptoms) 

48 

27 (56.25%) 

21 (43.75%) 


These authors found that among the 232 pregnant women studied, 
yeast organisms were found by culture and/or smear in 87 patients, a 
total incidence of 37.5 per cent. Of tiiis positive group only 27, or 
11.63 per cent, of the total had symptoms and evidence of a vulvo- 
vaginitis. Of the 87 pregnant patients wlio had po.sitivc evidence of 
mycosis 27 (or 32 per cent) had symptoms. 
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DR. EDWARD L. CORNELL. — In the management of these cases, we often forget 
that vitamin B and other vitamins are neccssarj' to prevent poljmeuritis. Vitamin 
extracts .should be included in the diet. ■ 

Many of us neglect also to u.se the Levine tube for feeding these patients. You 
can often succeed in getting food in the duodenum by this means. 

Glucose, 10 per cent solution, should be given in amounts of at least 3,000 c.c. 
intravenously in the first forty-eight hours. After that, if the toxicity is diminish- 
ing, the 5 per cent solution will be adequate. 


EELATIONSHIP OF ORAI. THRUSH TO VAGINAL j\n"COSIS 
AND THE INCIDENCE OF EACH 

Paul W. Woodruff, M.D., and H. Close Hesseltine, M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago, and 

The Chicago Lying-in Hospital) 

T his Studj’ was undertaken to determine the relationship of the 
sporadic cases of oral thrush in the newborn to vaginal mycosis 
in the mother, and the general incidence of each. This work was stimu- 
lated by the lack of adequate data supporting the views expressed in 
the literature. A series of routine vaginal cultures on 402 women in 
the third trimester of pregnancy was taken to determine the incidence 
of fungi. Also a series of 90 babies with positive oral thrush Avas studied 
with rclationshiii to mycoses in their mothers. It Avill be shown later 
that the incidence of fungi in the genital tract of the mothers appears 
to be associated with the hygienic level, further that the babies born 
of such infected mothers haA'e about a thirty-five times greater chance 
of developing oral thrush than infants born of noninfected mothers. 

For a rather complete revicAv of the literature the reader is referred 
to the study by Plass, He.sseltine, and Box’ts’^ on “Monilia Vulvo- 
vaginitis. ’ ’ 

The reiJorted incidence of yeast vaginitis varies; Haussmaniis in 1875 reported 
that 11 per cent of women in late pregnancy harbored the organism without symp- 
toms; V. WinckcD in ISOG found six cases of mild infection among 150 women, an 
incidence of -1 per cent; v. HerfC-* noted 24 cases of acute, and subacute mycotic 
vaginitis among 13,283 admissions, an incidence of only 1 in 553, and of these 15 
occurred among 2,010 pregnant women (1 in 134) while the remaining 9 occurred 
among 11,273 gynecologic patients (1 in 1,252). The last author e.xcluded from his 
series, however, those patients who showed obvious evidence of mycotic vaginitis, as 
determined by the xwesence of thrushl^c Ttatches on the vaginal mucosa. In the 
study of t)3 patients with symptom.s, bw.^las.s, Hesseltine, and Borts.i IS were preg- 
nant, and 45 nonpregnant; an incidence of (iO.7 per cent was found in the pregnant 
group, and an incidence of 24.4 per cent in the nonpregnant group. In a control 
series of 85 patients without symptoms of irritation, among 40 pregnant patients 
an incidence of 32.0 per cent was found, while in 39 nonpregnant women the in- 
cidence was 15.4 per cent. It was concluded that economic status did not influence 
the occurrence, and that the increased percentage among the iirognant patients was 
ji'.irtially explained by the known preference of mycotic organisms for an acid media, 
which is present in the vagina in pregnancy. Slander^ quotes that '‘yeasts’- were 
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Table III, The Incidence op Oral Thrush for Each Fiscal Year of the 

Hospital 


YEAR 

NO. CASES OF oral THRUSH 

5/25/31 to 6/30/31 

0 (?) 

7/ 1/31 to 6/30/32 

1 (?) 

7/ 1/32 to 6/30/33 

6 (?) 

7/ 1/33 to 6/30/34 

17 

7/ 1/34 to 6/30/35 

22 

7/ 1/35 to 6/30/36 

39 

7/ 1/36 to 10/31/36 

5 

5% years 

90 cases 


•- Table IV. The Incidence op Oral Thrush in the Neavborn 



NUMBER 

NO. ORAL THRUSH 

INCIDENCE 

Babies born 

14,640 

90 

0.6% 

Mothers Avitli knoAA'n vaginal mycosis 

47 

10 

21.0% 


From Table IV, therefore, one may conclude that a baby born of a 
mother ivith loioivn vaginal mycosis has approximately a 35 times 
greater chance of developing oral thrush' than a baby born of a mother 
without a knoAvn nij'-cosis in the Chicago Lying-in Hospital. 

Table V. Data Concerning the Mothers of the 90 Babies With Oral Thrush 


Mothers Avitli positive yeast cultures (genital) 22 

Mothers ivith negative yeast cultures 27 

Mothers Avith no cultures tahen. 41 


Among the mothers of these thrush-infected babies, it Avas found 
tliat 49 had been studied either ante partum, post partum, or both (Table 
V). Of these 49 mothers 22, or 44.89 per cent, Avere found to haAT posi- 
tive evidence of Amginal mycosis, Aidiile 27, or 56.11 per cent, had no 
demonstrable evidence of the infection. 


Table VI. Distribution of the Babies With Oral Thrush to the Nurseries 



CASES of thrush 

AAT2BAGE NO. BABIE.S IX 
NURSERY (PER DAY) 

Second floor nursery 

10 

15 

Third floor nursery, south 

45 

25 

Third floor nursery, north 

25 

25 

Fourth floor nursery 

8 

12 

Isolation nursery 

2 

8 


The time at AAdiich the cases of oral thrush dcAmloped Avas noted also. 
These factors could not be determined accui-ately in some of tlie earlier 
cases, so that they aa'ci’c omitted in forming the folloAving conclusions. 
Of 66 cases of thrush among approximately 6,130 babies, 43 Avere prob- 
ably endemic, and 23 AA'ere questionably conti’acted by contagion in the 
nurseries. Tlius, aa'g might say the incidence of thrush to all hahms 
in this series is one in 92, or 1.07 babies out of 100 Avill have thrush. 
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The findings in oiir series of 402 women who were examined during 
the third trimester of pregnancy for evidence of vaginal mycosis arc 
shown in Table II. 

Table II 


CASES LOCATION 


(CULTURES 

100 Stock Yards 



Colored With symp. 

17 (17.0 %) 

5 ( 5.0 %) 


41.0 % 

59.0 % 

Without symp. 

24 (24.0 %) 

54 (54.0 %) 

150 Stock Yards 



White With symp. 

25 (16.66%) 

5 ( 3.33%) 


33.33% 

, 66.66% 

Without symp. 

25 (16.66%) 

95 (03.33%) 

152 G.L.I.H. With symp. 

S (05.26%) 

5 ( 3.2S%) 


14.47% 

85.52% 

Without symp. 

14 (09.21%) 

125 (82.89%) 


The three groups of patients have been reviewed separately because 
of their different hj'-gienie standards. The white and colored groups 
from the Stock Yards clinic are abnost entirely indigent patients from 
the lower classes, while the Lying-in series of 152 eases are from a much 
better hygienic and social state. Of these groups, the indigent colored 
group shows a total incidence of 41 per cent, and the indigent white 
group an incidence of 33 per cent, while the nonindigent, or Lying-in 
group, shows an incidence of only 14 per cent. This apparently contra- 
dicts some earlier voiced opinions as to the influence of the economic 
level and personal hygiene of the patients. Taking the total number 
of patients with vaginal mycosis, regardless of class, which is 113 out 
of the series of 402 cases, the total incidence is 28 per cent. Of the 
113 patients ivith positive ewdenee of mycosis, only 50 had s^miptoms 
of a vulvovaginitis, or 12.4 per cent of the total group. Or, on the other 
hand, 50 of the 113 patients with evidence of mycosis had sjunptoms, an 
incidence of 44.2 per cent. 

Of the babies born to 152 women in the Ljdng-in group, 3 develox)ed 
oral thrush, all three mothers having had positive cultures for vaginal 
mycosis; thus in this series the incidence of oral thrush was 1.98 per 
cent. Here 100 per cent of their mothers had vaginal mycosis. 

Among 44 mothers not studied elsewhere who had positive evidence 
of vaginal mycosis, 7 babies developed oral thrush, or 15.9 per cent. 
Adding the above three mothers to the latter 44, a total of 47 positive 
mothers showed an incidence of oral thrush in their babies amounting 
to 21 per cent. 

Prom the opening of the present liospital on j\Iay 25, 1931, until Nov. 
31, 1936, among approximately 14,640 babies delivered, 90 babies de- 
veloped oral thrush (Table III). Thus, approximately 1 babj^ among 
162 developed oral thrush in our entire service, an incidence of 0.6 per 
cent. Some records of cases of oral thrush may have been missed during 
the earlier years. 



PULMONARY TUBERCULOSIS IN AN ACTIVE 
OBSTETRIC SERVICE 

With an Analysis of 15 Cases 
Leslie Hughes Tisdall, A.B., M.D., Brooklyn, N. Y. 

(From the Obstetrical and Gynecological Service of St. Catherine’s Hospital) 

I N THE past several years mucli lias lieen said and vTitten of preg- 
nancy and parturition associated with pulmonary tuberculosis, espe- 
cially in regard to whether or not these physiologic functions have any 
ill effect on tuberculous women. Most, if not all, of the reported 
statistics have emanated from various tuberculosis sanatoria. This 
anatysis was undertaken with the view of presenting the role of preg- 
nancy and parturition in pulmonar 3 ’- tuberculosis from the standpoint of 
an active obstetric service in a general hospital. 

In a stud}'' of 19,634 consecutive deliveries in St. Catherine’s Hospital 
from Jan. 1, 1918 to Dec. 31, 1935 there were found to be 15 associated 
with pulmonary tuberculosis, an incidence of one in every 1,309 de- 
liveries. 

As shown in Table I there were 11 eases of active pulmonary tubercu- 
losis as evidenced b}^ histor}’’, pltysical signs, positive sputum, x-ray 
findings, and clinical course. 

Table I. Cases of Active Tuberculosis 


CASE 

AGE 

PARITY 

TYPE OF HOURS IK 

DELIVERY LABOR 

CESS AT TERM 

POST-PARTUM 

COURSE 

FOLLOW-UP 

1 

33 

iii 

Preni. 7 mo. 
Ret. placenta 

4 

Developed 
post partum 

Died 18 days 

p.p. 


2 

2(5 

ii 

L.O.A. low 
forceps 

10 

3 years 

Normal 

Unknown 

3 

25 

iv 

Spont. L.O.P. 
P.P. hem. 

10 

3 months 

Febrile 

Unknown 

4 

31 

V 

Spont. R.O.A. 

12 

Discovered at 
terra 

Died 3 weeks 
p.p. 


0 

27 

i 

Premature 

7 mo. 

5 

1 year 

Febrile 

Died 2 mo. 

p.p. 

0 

33 

ii 

Spont. R.O.A. 

4 

Developed p.p., 
old tb. hip 

Febrile 

Died 2 years 

p.p. 

7 

27 

i 

Spont. R.O.P. 
Ret. placenta 

9 

G months 

Febrile 

Died 3 mo. 

p.p. 

S 

32 

i 

L.O.A. low 
forceps 

4 

G months 

Died G days 

p.p. 

Unknown 

9 

21 

i 

Spont. L.O.A. 

17 

Developed p.p. 

Febrile ’ 

Died o mo. 

10 

34 

V 

Spont. L.O.A. 

31 

.3 months 

Febrile 

p.p. 

11 

23 

i 

Low forceps 

R.O.A. 

8 

Discovered at 
term 

Died 1 hour 
p.p. 




In Table II there arc shown 4 cases of inactive or chronic pulmonari 
tulierculosis as determined by history, pliysical signs, negative sputum, 
x-ray findings, and clinical course. 
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CONCLUSIONS 

1. The incidence of fungi in the vagina of women in the third 
trimester of pregnancy is 28 per cent. 

2. The incidence of fungi in the vaginal tract appears to be related to 
the economic level and personal hj’giene of the patient ; indigent colored 
patients show an incidence of 41 per cent, indigent white patients an 
incidence of 33 per cent, while the more liygienie class of white patients 
shows an incidence of only 14 per cent. 

3. The incidence of oral thrush in the newborn shows a definite rela- 
tionship to the presence of fungi in the generative tract of the mother. 
At the Chicago Lying-in Hospital a baby born of a mother harboring 
fungi in the vagina lias about a 35 times greater chance of developing 
oral thrush than a baby born of a noninfected mother. 

4. Among 14,640 consecutive babies delivered at the Chicago Lying-in 
Hospital the incidence of oral thrush was found to be 0.6 per cent. How- 
ever, in the last 6,130 babies of this total number the incidence of oral 
thrush Avas about 1 per cent. Tliis apparent increase we feel is only 
the result of more careful observations. 
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Heynemann, T.; Operative Treatment of Puerperal Sepsis, Deutsche Ztschr. f. 

Chir. 248; 198, 1936. 

^Main consideration in the treatment of puerperal sepsis is removal of the septic 
focus through exposure and drainage or through extirpation of a suppurating 
organ. The localization of such foci .constitutes the real problem in treatment of 
puerperal sepsis. Vein ligation is seldom indicated. It is to be considered only 
in cases in which sepsis is of thromboplilebitic origin. The operation of vein ligation 
is technically not ditScult; the real difficulty lies in the uncertainty of its indica- 
tions. Hysterectomy is not indicated in treatment of sepsis. The only exceptions 
to this rule are gas bacillus infection of the uterine musculature and, occasionally, 
an infected myoma or abscess of the uterine wall in the course of the puerperium. 
These complications, however, are unusual. Hysterectomy is likewise to be considered 
in certain cases of life-threatening hemorrhages developing in the course of a febrile 
puerperium or due to retained placental tissue. 


J. P. Greenhill. 
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Study of the obstetric liistories of tuberculous women, formerly patients at Trudeau 
Sanatorium, find that pregnancy is definitely harmful, and Hill herself admits that 
the greatest mortality is found among the cases diagnosed after the termination of 
their pregnancy and the least in those known to have tuberculosis before the onset 
of pregnancy. In evaluating these reports it must be remembered that practically 
all of these cases are sanatorium patients, that the pregnancy occurred during the 
course of a known pulmonic lesion and that most of them received at least some 
sanatorium treatment. When we consider that 53 per cent of the cases in St. 
Catherine’s, an average-sized general hospital with a large and active obstetric serv- 
ice, did not manifest themselves until term and that the known mortality was 47 
per cent, and if we multiply these figures by the number of similar general hospitals 
throughout the country with undoubtedly the same experience, we will obtain results 
greatly at variance with the above reports. It would seem, therefore, the proper 
conclusion to be drawn from the above reports is that the prognosis of properly 
treated cases has improved and not that pregnancy per se has no ill effect on tubercu- 
lous women. 

Most authorities are in agreement that the most dangerous periods 
for these women are during lalior and the puerperium. The exact reason 
for this seems somewhat obscure. Certainly, however, the strain of labor 
with its attendant trauma and blood loss must plaj’- some part. It 
was formerty lielieved that the descent of the diaphragm with resultant 
sudden decompression of the pleural cavity at the end of the second stage 
of labor was the cause of flareups, but Jameson,® in his exliaustive review 
of the literature of the entire subject states that this theory is untenable 
as the result of recent studies of the intrapleural pressure before and 
after delivery. He believes that the extension of the tuberculous process 
during labor or the puerperium is due to the increase of capillary 
permeability which is knomi to occur at this time. 

It is well agreed that pulmonar^'^ tuberculosis per se has no effect on 
labor. The eases in the present series are in accord with this. 

As regards the treatment of this condition, the profession is lieginning 
to take a more definite stand. Formerly it was common practice to abort 
pregnant women as soon as the pregnanej’^ was discovered. 

This practice continued in vogjie until 1926 when Bridgman and Norwood^ in re- 
porting a series of 134 cases of tuberculo.sis in pregnancy found that in those case.s 
where therapeutic abortions were performed 57 per cent died within a year after 
abortion. They concluded that therapeutic abortion has no place in the treatment of 
tills condition and state ‘ ‘ operative procedure in the presence of an active 
pulmonary lesion is followed by a higher mortality rate than if expectant therapy 
alone is emifioyed.” Barnes and Barnes in a study of 42 therapeutic and spontaneous 
abortions reached the .same conclusion. They also condemn therapeutic abortion 
from another viewpoint because of the fact that 80 per cent of tuberculous pregnant 
women deliver a perfectly normal child. 

The main dictum in the care of tuberculous pregnant women is “treat 
the tuberculosis and disregard the pregnancy.” Close cooperation be- 
tween the obsteti'ician and the phthi.siologist is an absolute requisite for 
a successful outcome. In active ea.ses a strict sanatorium regime with 
absolute bed re.st is essential as .soon as the pregnancy is discovered. In 
those cases whei'e tuberculosis develops after pregnancy lias occurred, 
the sooner the lesion is discovered the sooner rational therapy can be 
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Table II. Cases of Inactive Tubercui^osis 


case 

AGE 

PARITY 

delivery labor 

KNOtVN DURA- 
TION TB. PRO- 
CESS AT TERM 

POST-PARTUit 

COURSE 

FOLLOW-UP 

1 

35 

ii Spoilt. L.O.A. 

5 

1 year 

Normal 

Liwng and 
well 

2 

26 

ii Spent. L.O.A. 

7^ 

3 years 

Normal 

Living and 
well 

3 

27 

i Spont. E.O.A. 

S 

2 months 

Normal 

Living and 
well 

4 

24 

ii Spont. L.O.A. 

n 

3 years 

Normal 

Unknown 


Analysis of Tables I and II reveals that of the 11 active eases there were 7 pa- 
tients who died within three months of delivery and which can reasonably be consid- 
ered post-imrtuni deaths, giving an immediate mortality rate of Cl per cent for the 
active case.?, and a mortality for the entire series of 47 per cent including those cases 
where follow-up could not be obtained. Among the active cases there was one death 
two years post partuni. There was apparently no ill elfect in the cases of inactive 
tuberculosis. 

Parity apparently had no influence, there being C primiparas and 9 luultiparas ; 
although one would expect to find a greater mortality among the multiparas due to 
the added strain of successive labors and the additional care of one or more children. 
The average age in this series was twenty-eight. 

There was no evidence of any interference with labor itself. There were 12 
spontaneous deliveries and 3 patients delivered by prophylactic low forceps. The 
average duration of labor in the primipara was nine and one-half hours, in the 
multipara six and one-half hours. 

There are several very significant and somewhat astounding facts noted in this 
series. In 10 cases, or 00% per cent, the onset of tuberculous symptoms began after 
pregnancy occurred and in 8 cases, or 53 per cent, the tuberculous process was not 
discovered until the onset of laljor. None of the active cases received sanatorium 
care or any adequate treatment during the course of their inegnancy. At first glance 
this would seem to be a serious indictment against the type of prenatal care given 
these patients, but it may be that this is but another proof of the insidiousness of 
the tuberculous process and the manner in which pregnancy brings to the fore a 
latent pulmonic lesion. 

A review of the literature reveals that little is laiown of the true 
iucidence of pulmonary tuberculosis in pregnancy, and a perusal of 
vital statistics from the Department of Health of the City of New York 
sheds no further light. However, available figures tend to show that 
pulmonary tuliereulosis is no more likely to occur in pregnant than in 
nonpregnant women. 

There have been several schools of thought concerning the true effect of preg- 
nancy on pulmonary tuberculosis. The early investigators! of this subject held that 
pregnancy exerted a favorable influence on its course. Later, the pendulum swung 
to the opposite direction *and the opinion was well nigh unanimous that pregnancy 
was fraught with great danger to tuberculous women. In recent years, however, 
there have been several articles purporting to show that pregnancy has no effect 
on pulmonary tuberculosis. 

Thus, Barnes and Barness in a study of 535 sanatorium cases concluded that 
pregnancy does not necessarily exert a deleterious effect on pulmonary tuberculosis.. 
Similarly, B[ill,3 and Jennings and others, s in their statistical studies reached the 
same conclusion. Ornstein and Komato in reporting a series of 85 cases from the 
Sea View Hospital state that pregnant women with tuberculosis fare as well as their 
nonpregnant tuberculous sisters. On the other hand, Matthews and Bryant^ in their 
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A STUDY OP 738 CASES OP UTERINE BLEEDING 
IN CONDITIONS OTHER THAN PREGNANCY 

Peederick 'Weintraub, M.D., Brooklyn, N. Y. 

(From the Department of Ohsteirics and Gynecology, Israel Zion Eospital) 

IN A series of 4,421 admissions on the gynecologic service of a general 
1 . hospital between 1928 and 1936 inclusive, abnormal uterine bleeding 
in conditions unrelated to pregnancy was observed or complained of 
as a symptom in 738 eases (16.6 per cent). The existence of preg* 
nancj’", intra- or extrauterine, automatically eliminated the case from 
this study, though the bleeding may have been due to factors uncon- 
nected with the pregnaney. It is manifest that in anj^ large series 
the cases do not always categoricallj'^ group themselves under one or 
another single etiologic heading. Associated conditions are frequently 
present in addition to the major lesion. In classifying such associated 
lesions the major pathologic condition, the one which was obviously 
or probably responsible for most or all of the bleeding, determined 
our choice of heading. 


PIBROMYOMA 

Pibromyoma occurred in 340 cases, or 46 per cent of the series. As 
is seen from Table I, the gi'eate.st number of these eases were treated 
by supraAmginal hysterectomy, a procedure which yielded a mortality 
rate of 2.6 per cent. In the course of most of these operations the 
ovaries were removed if the patient was in the menopausal or pre- 
menopausal age. As Table I indicates, the series treated by curettage 
and radium was smaller but there was no fatality. The indications 
and contraindications of surgical and radiotherapy need not be re- 
viewed here. This fact, however, impressed us forcibly, viz., that the 
simplicity of administration, the wider margin of safety, and economy 
in time and money strongly favor the use of radium. Both hy.sterec- 
tomy and radium find their greatest field of usefulne.ss about and after 
the menopause. The results with radium in properly chosen cases are 
cood, objectively and subjectively. Its use should always be preceded 
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instituted. For tliis reason the prenatal care in all pregnancies should 
include a careful chest examination and thorough investigation of any 
chest symptoms which may arise during the pregnancy. 

. Of late years, a powerful weapon has been added to the armamen- 
tarium in the liattle against pulmonary tuberculosis, namely collapse 
therapy, especially artificial pneumothorax. Pneumotliorax has been 
foimd to he especial^ fitted for use in pregnant tuberculous women 
and to give very gratifying results. However, it must at all times be 
remembered that pneumothorax is intended primarily to supplement 
sanatorium and bed rest therapj'- and not to replace them. 

Such treatment should be continued until the onset of labor. Here 
every effort should he made to conserve the patient’s strength and to 
minimize blood loss, trauma, and the eliances of infection. With this 
in mind, certain clinics elect to perform a cesarean section. However, 
tiie shock of sucli a formidalfie procedure may result in a spread of the 
tuberculous lesion. The procedure of choice in conservative hands is the 
liberal use of sedatives to produce obstetric analgesia in the first stage 
of labor and as soon as the cervix is fully dilated, the application of 
forceps under local anesthesia, nitrous oxide or ethylene. Labor is 
made as eas.y and as short as possible. Obstetric complications are, of 
course, dealt with in the usual manner. 

The patient having delivered, strict attention is again focused on the 
tuberculosis and the obstetrician and phthisiologist continue their close 
cooperation. The same regime is reinstituted as during the ante-partum 
period, and the use of pneumothorax is again brought into play. The 
mother is not allowed to nurse, since this has been found quite det- 
rimental in iDuhnonary tuberculosis. Intensive treatment is continued 
until well past the puerperium when the case is turned over exclusively 
to the phthisiologist and further therapy is instituted as indicated. 

CONCLUSIONS 

1. Pregnancy has a definitely deleterious effect on active cases of pul- 
monary tuberculosis, especially in those cases in which the tuberculosis 
develops after pregnancy has occurred. 

2. Careful attention should he paid to chest signs and symptoms 
during prenatal care. 

3. In all cases of tuberculosis during pregnancy the patient should 
have strict sanatorium care and the use of artificial pneumothorax 
where indicated, plus the close cooperation of the obstetrician and the 
phthisiologist. 

4. Delivery should be effected with a minimum of strain to the 
patient. 

5. As a result of the modern conservative treatment of pregnant 
tuberculous women, the prognosis of this condition has definitely im- 
proved. 

I wish to express my thanks to Dr. Charles A. Gordon whose kindly advice and 
many suggestions have made this paper possible. 
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tliat of one who has been deprh’-ed of her uterus, ovaries, or both; 
and this, irrespective of whether she hears children or not. It follows, 
therefore, that much can he achieved in the way of conservation of 
structure in cases which at first glance appear insuperable. 

ENDOMETRIAL HYPERPLASIA 

Next in frequency to fihroinyoma in this series as the cause of bleed- 
ing was endometrial hyperplasia which was the only discoverable 
abnormality in 175 eases out of a total of 738 cases, or 23.7 per cent, 
approximately half the incidence of fibromyoma. In each case the 
diagnosis was made by the pathologist after careful microscopic 
examination. 

The treatment most commonly employed was simple curettage which 
yielded satisfactory results, particularly in the younger age group. 
In patients who were at or about the menopause, the eurettement was 
supplemented by radium. Eadium was not emploj'^ed in younger sub- 
jects unless one or more previous curettages and an adequate trial 
of endoci’ine therapy had failed to cheek the hemorrhage. When used 
before the premenopause the dose was between 400 and 600 me. hr. 

In those cases of endometrial hyperplasia in -which an associated 
condition requiring laparotomj'- existed, follicular cysts of the ovaries 
were uniformly found, a finding which accounts not onlj^ for the 
hj’-perplastic condition of the endometrium consequent upon persistent 
ovarian stimulation but for the excellent results achieved by radio- 
therapy. It appears, therefore, that in uncomplicated endometrial 
hjqperplasia, hysterectomy is contraindicated. 

The small number of cases (9 in 175) in which hysterectomy was 
done, -were at or after the menopause. The indications -were associated 
pathologic lesions or failure to respond to less radical treatment. 

There -was one death in this group following a curettage and excision 
of a cervical polyp. This occurred in a patient seventy-one years of 
age Avho had diabetes. Death occurred seventeen days postoperatively 
from myocardial failure. 


Table n. Methods of Treatment and Results in Endometrial Hyperplasia 


OPERATION 

CASES 

RE- 

COVERED 

131- 

PROVED 

UNI.M- 

PROVED 

DEATHS 

Curettage 

102 

70 

25 

0 

1 (0.9%) 

Curettage and radium 

G4 

44 

19 

1 

0 

Supravaginal hysterectomy 

S 

7 

1 

0 

0 

Vaginal hysterectomy 

1 

1 

0 

0 

0 

Total 

175 

128 

(73.1%) 

45 

(25.7%) 

1 

(0.57% 

1 

(0.57%) 


FIBROSIS UTERI 

Next in frequency to endometrial hj’^perplasia as a cause of bleeding 
■was fibrosis uteri w-hich occurred in 68 of the 738 cases, or 9.2 pen 
cent. In those patients in whom hysterectomy was done, the diagnosis 
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by curettage and tlie curettings should be routinely subjected to micro- 
scopic examination. Oecasionallj’", malignancy will be thereby dis- 
closed where hitherto unsuspected, as occurred three times in this 
series. Despite the fact that in this series supravaginal hysterectomy 
was the procedure most commonly’- used, analysis of the results and 
the considerations beforementioned lead one to believe that radium 
will narrow the field of major surgery in the treatment of the fibroid 
uterus. Its advantages do not appear to be generally appreciated. 


Table I. Methods of Treatment and Results in Fibromyojia 


operation 

CASES 

RE- 

COVERED 

IM- 

PROA'ED 

UNIM- 

PROVED 

DEATHS 

Curettage 

23 

7 

16 

0 

0 


Curettage and radium 

27 

8 

19 

0 

0 


Supravaginal lij'sterectomy 

192 

174 

12 

1 

5 

( 2.6%) 

Total hysterectomy 

8 

7 

0 

0 

1 

(12.5%) 

Vaginal hysterectomy 

12 

12 

0 

0 

0 

Laparorayomectomy 

75 

69 

4 

0 

2 

( 2.6%) 

Vaginomyomectomy 

3 

3 

0 

0 

0 


Total 

340 

280 51 

(82.3%) (15%) 

1 

(0.39%) 

8 

(2.3%) 


It is not, in our opinion, sufficiently employed in cases where no 
contraindication to its use exists. Fibromyomas larger than a 3% 
mouths gravid uterus and those complicated by degenerative changes 
Avithin the growths or pelvic inflammatory disease Avere considered 
unsuitable for radium therapy. It is recommended that, before hyster- 
ectomy is resorted to for fibromyoma, a contraindication to the use 
of radium in a given case be established. In the menopausal cases 
1,500 me. hr. of radium AA'ere gh^en, thereby establishing a permanent 
amenorrhea. The symptoms of the artificial menopause thus induced 
have been no more disturbing than in the natural climacteric. A sur- 
A’^ey of the causes of death folloAving hysterectomy for fibromyoma 
indicates that myocardial failure occurred in 2 patients, pneumonia 
in 2, pulmonary embolus in 1, and paralytic ileus in 1. There Avere 
no deaths in the patients treated AAuth radium. 

During the childbearing age myomectomy Avas the procedure of 
choice, reaching the peak in the third decade ; hysterectomy was most 
frequently done about the middle of the fourth decade; and radium 
enjoyed its greatest use several years later in the same decade. In a 
feAV instances, though over 20 fibroids had been enucleated it Avas pos- 
sible to reconstruct a functioning uterus with a subsequent menstrual 
cycle. In one of these instances the patient ^s decision as to Avhether 
or not to consummate marriage to her betrothed entirely depended 
on the possibility of conserving her uterus. TAventy-three fibroids 
Avere enucleated, the uterus was reconstructed, and marriage ensued. 
As she has been practicing contraception for the past three years, it 
is not possible to submit an opinion as to her fertility. One may be 
assured, however, that the psychic state of a patient aaTio knoAvs by 
her catamenia that she has not been unsexed is much healthier than 
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immunity existed. It is believed, however, that the series is too 
small to be conclusive in the latter respect. 

The 28 cases of malignancy, according to decade incidence, were 
distributed as follows: 14 in fourth decade; 9 in fifth; 4 in third; and 
1 in sixth decade. 

OTHER CONDITIONS 

Polyps occurred in 49 cases (6.6 per cent) of whicli 43 (5.8 per cent) 
were cervical and 6 were uterine (0.8 per cent). No instance of 
malignancy in a polyp was observed. 

Chronic inflammatory disease as a cause of bleeding was noted in 
24 cases (3.2 per cent). The bleeding, as a rule, was not the most 
prominent symptom in this group. Conservation of genital structure 
and function was held paramount in the treatment of the younger 
patients in whom, in fact, this lesion most frequently was observed. 

Benign ovarian neoplasms occurred in 18 cases (2.4 per cent) of 
which 13 were cysts, 4 fibromas, and one a granulosa cyst. 

Anatomic displacements as causes of bleeding were found in 29 
patients (3.9 per cent). They re.sponded well to plastic operations 
which reduced or eliminated tissue drag and circulatoiy embarrass- 
ment involving the ovar 3 ^ In younger women preservation of the 
reproductive function, here as elsewhere, determined the choice of 
operative procedure. Betroversion in this class of patient was cor- 
rected by a round ligament operation after the method of Olshauscn 
or Gilliam. When childbearing Avas no longer a factor, the Watkins 
intei’position operation and tubal sterilization have proved satisfac- 
tory. Very rarely Avere A’^esieal symptoms pronounced enough to 
militate against the A'^alue of the procedure. In recent years the 
Fothergill opei’ation has been coming into increasing A'oguc. The 
results haA’^e been good. 

There Avas one case of fibrosis of ceiwix and 2 of glandular hyper- 
plasia of cervix in all of A\diich the bleeding Avas not marked. Finally, 
there Avere 4 patients in the series in Avhom no lesion Avithin or AAUth- 
out the uterus could be found to account for the bleeding. Blood 
dyscrasia Avas ruled out. These cases Avere classified as of undeter- 
mined cause, probably endoerinopathic. 


SUMMARY 


1. In a series of 4,421 admissions on the gynecologic service of a 
general hospital, abnormal uterine bleeding due to conditions unre- 
lated to pregnancy Avas present in 738 patients (16.6 per cent). 

2. The commonest single cause of bleeding in the 738 ca.ses was 
fibromyoma Avhich occurred in 340 (46 per cent). Though supra- 
vaginal hysterectomj" Avas the procedure most commonly employed, 
the impression gained has been that radium insertion on account of 
its safety, efdcieney, technical simplicity and economy of time and 
money Avill narroAV the field of major surgery in the treatment of the 
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of “fibrosis” was made by tbe iiatbologist. In tbe other patients tbe 
diagnosis was made clinically bj’- tlie presence of a uniformly enlarged, 
hard uterus in a subject generally about the menopause who suffered 
from meno- or metrorrhagia. 

The method of treatment employed in young women (i.e., those in 
whom future childbearing is a factor) was simple curettage. If the 
bleeding reeui'red within a period of one to several years the curettage 
was repeated one or more times. Radium, even in small doses (400 
to 600 me. hr.), was used infrequently and reluctantly during the 
childbearing age, and only in patients who failed to respond to pro- 
longed endocrine therapy and repeated curettage, and in whom the 
bleeding was severe enough to affect the general health. A castration 
dose was never given before the premenopause. 

The most suitable patients for radium were those in the menopausal 
age. The S 3 ’’mptoms of the artificial menopause thus induced were, as 
in the fibromjmma group, no more pronounced than in the natui’al 
change, while relief from anxiety over pregnancy (imaginary or other- 
wise) improved the psj’-ehie status appreciably. The results were 
good. Hj’-stereetomy was less often resorted to in the menopausal 
group than radium. There were no deaths in the radium treated 
series as compared with one death in the hysterectomized group. It 
appears, therefore, that hysterectom 3 ’- should be given second con- 
sideration in the treatment of this condition, and used onl 3 '- after 
radium has failed to control the bleeding unless there is associated 
patholog 3 >- which requires laparotom 3 ’'. 


Table III. Methods of Treatment and Results in Fibrosis Uteri 


operation 

CASES 

RE- 

COTORED 

IM- 

PROVED 

UNIM- 

PROVED 

DEATHS 

Curettage 

12 

5 

7 

0 

0 

Curettage and radium 

34 

21 

13 

0 

0 

Supravaginal liystereetomy 

19 

15 

3 

0 

1 (5.2%) 

Vaginal hysterectomy 

2 

2 

0 

0 

0 

Total hysterectomy 

1 

1 

0 

0 

0 

Total 

68 

44 

(64.7%) 

(3S%) 

0 

1 

(1.45%) 


MALIGNANT NEOPLASMS 

The total number of malignant neoplasms was 28 in a total of 738 
eases, or 3.7 per cent. There were 12 cases of carcinoma of cervix; 
9 of carcinoma of corpus ; 3 of sarcoma of corpus ; 2 of carcinoma of 
ovary ; 1 of sarcoma in fibroid ; and 1 of granulosa cell tumor of ovary. 
The frequently observed lower incidence of carcinoma of the cervix 
in Jewish women is evident in this series. Although over 90 per cent 
of the patients in the entire series were Jewish, it was observed that the 
12 cases of carcinoma of the ceiwix were equally distributed between 
Jewish and non-Jewish patients. Anatysis showed that in the case 
of malignant neoplasms of the corpus and ovary no such relative racial 





HYPERPYEEXIA PRODUCED BY THE HOT BOX IN 
COMBINATION AVITH THE ELLIOTT TREATMENT 

AY. Spencer Curnee, M.D., New York, N. Y. 

T he Jiistory of tlie beneficial effects of artificial fever in the treat- 
ment of gonorrhea is now well laiown due to the numerous papers 
published on this subject in the last five years. Hj^perpyrexia is no 
doubt a major step forward in the care of this disease particularly in 
the female and even more especially when arthritis is associated with it. 
In the latter instance, it may perform miracles. 

However, the treatment as originally performed by Carpenter and 
AA''arren^ may be dangerous and can be trusted only in the hands of a 
few highly specialized workers. It requires the constant attendance of 
a ph 3 ’'sieian and even in his presence, heat strokes and unavoidable 
sequelae may occur. This refers to the type of treatment in which a 
fever of 106.7° P. bj’' rectum for periods of five to twenty hours or 
multiple treatments of shorter periods is induced Ijy radiant heat in an 
enclosed space or hot box. In these cases restraints are necessary and 
the pulse rate reaches 160 ; the patient is frequently on tlie brink of a 
heat stroke and collapse. Experience with this method makes one con- 
clude that it is far more dangerous than the disease. 

Bishop, Lehman, and Warren^ in their paper of a comparison of 3 electrical 
methods of producing hyperthermia show two charts with pulse rates continually 
ranging between 170 and 190 beats per minute at a temperature of 100.7° F. 
These authoi’s have treated 111 patients, 04 females and 54 males, the single hyper- 
pyrexia lasting from five to seventeen hours though loss than the thermal death 
time of the organism with SO per cent of thein cured. A later report of 100 cases 
treated at the thermal death time gave 87 per cent cures and 1 death is reported. 
Desjordins, Stuhler and Popp^ cured 40 out of 45 patients by 2 to 4 treatments 
of five or six hours each. Bennett and Austin-i treated 16 patients in a similar 
manner and obtained 12 cures. Anderson, Arnold and Troutmans cured 39 of 51 
patients by this method, all the patients being males. It would uppcar from these 
reports that the treatment is efficacious and without particular danger. 

In order to lower the pulse rate Simpson, Kislig and Littlerc were the first to 
appreciate the value of air conditioning the hot box, as the greater the saturation 
of the air with moisture, the less per.spiration is evaporated on the shin surface, and 
therefore the less the cooling effect. Their results arc the same as others though the 
patients are more comfortable. However, they report minor burns (vesicles) in 
about 3 per cent of the cases. 

The "liot box” was used for one year at Bellevue Hospital following 
the original technique of Carpenter and AVarren^ and in .spite of con- 
stant medical aid, we bad three major calamities. One patient died from 
beat stroke and two others had severe heat strokes with resulting 
deep burns that necessitated skin grafting and long ho.spitalization 
netted only 55 per cent cures. Aside from the serious and fatal com- 
plications of this type of treatment, the discomfort to the remaining 
cases was so great that few patients would submit to more than one 
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fibroid uterus. Fibroids larger tliau a 3 and one-balf mouths gravid 
uterus and those undergoing degenerative changes or complicated by 
pelvic inflammatory disease are not suitable for radiation, 

3. Myomectomy, single or multixile, is the iiroeedure of choice in 
j’ounger women. 

4. Next in frequency to fibromjmma as the cause of bleedmg was 
endometrial hj'perplasia which occurred in 175 patients (23.7 per 
cent). Simple curettage in younger subjects yielded good results in 
the vast majority of patients while eurettage with radium insertion 
in the menopausal group 3 delded excellent results. Whenever lapa- 
rotomj’- was performed for some complicating condition, follicular 
ej’^sts of the ovary were observed in association with endometrial 
hyperplasia. 

5. Next in frequencj^ was fibrosis uteri which occurred in 68 patients 
(9.2 per cent). The best results were achieved in the menopausal 
group in which the treatment par excellence is eurettage and 1,500 
me. hr. of radiation with the element inserted in the fundal area of 
the uterus. It is believed that hystereetomj' should not be performed 
except in those rare instances in which i-adium has failed. 

6. There was no fatality following the use of radium in fibromyoma, 
endometrial hyperplasia and fibrosis. "With lij’-sterectomjq the results 
were less favorable. 

7. The total number of malignant neoplasms of the reproductive 
organs was 28 (3.7 per cent). A relative immunity to carcinoma of 
the cervix was noted in Jeivish patients. No such immunity was evi- 
dent with respect to malignant neoplasms of the corpus and ovaiy. 

8. No instance of malignanc.v was observed in 49 polyps (6.6 per 
cent) of which 43 were cervical and 6 uterine. 

Grateful acknowledgement is due to Dr. Leo Schwartz, Chief of Staff, for his 
cooperation in this survey as well as to the various staff members whose case 
records have been utilized. For the arduous task of arranging preliminary data 
credit is due to Messrs. H. Merenstein and H. Levy. 

4506 Twelfth Avenue 


Lash, A. F.: Surgical Treatment of Puerperal Sepsis, Am. J. Surg. 37; 68, 1937. 

Surgical treatment should he utilized in certain tj^es of puerperal sepsis in 
conjunction with medical treatment. These surgical cases can he determined hy his- 
tory, repeated examination and thorough and constant clinical study. 

The operations employed hy Lash were colpotomy, abdominal drainage and re- 
moval of diseased structures and hysterectomy, each operation being employed in 
certain pathologic states. Vein ligation has been done so rarely in the Cook County 
Hospital and the mortality in these patients is so low that the tendency now 
is entirely toward conservative management with repeated blood transfusions. 


J. P. Greenhill. 



484 AJIBRICAig- JOURNAL OF OBSTETRICS AND GYNECOLOGY 

rectal temperature is taken every, twenty minutes, and if it is more than 2.5° P. 
liigher than the mouth temperature, the latter is very carefully rechecked. No 
alarm is felt for the condition of the patient unless the pulse is around 150 
with a dropping blood pressure. She is given only water and orange juice 
to drink during this treatment. After six hours of maintained temperature of 105° 
P., the. box is opened and the patient put to bed. It is important to check the 
temperature every twenty minutes for two hours after the treatment to make sure the 
temperature has dropped to normal, as heat stroke can occur after the cessation of 
the treatment. 

Seventy-nine patients treated bj' the combination of hot box and Elliott treat- 
ment had a total of 148 treatments without any major complication. One patient 
showed impending symptoms of heat stroke one and one-half hours after the start 
of the treatment when her temperature was only 104° P, She gave a past history 
of encephalitis which undoubtedly made her heat sensitive. The treatment was 
stopped and she was never in danger, yet developed a mild burn in that short 
period of time. The treatment was stopped in 2 other instances because of the 
rate of pulse. No damage resulted, but these partiallj’- treated cases are included 
as failures. 

Occasionally some patients will develop small blisters, especially about the lower 
abdomen and hips, but these are of no importance and do not occur if covered with a 
blanket. It is not uncommon to find blistering of the vagina from the Elliott 
bag, but this condition, heals readily and never causes scars or strictures. 

Of the 79 patients treated, 23 had only one treatment with 15 cures, wliile 50 
patients had 2 treatments wdth 42 cures (84 per cent cured). Of 5 patients sub- 
mitted to a third treatment 2 were cured. Only 1 patient had a fourth treatment 
and this resulted in a cure. 

With one treatment, 15 patients were cured out of 23, showing that the tljermal 
death time of the organisins not killed was over six hours at this particular height 
of temperature. Most of these patients refused to repeat the treatment or loft 
the hospital. Even some failures, however, benefited to a certain extent, for 3 
liad negative cervical and 3 negative urethral spreads. 

Eorty-two out of 50 were cured by two treatments. Two of the failures occurred 
at the beginning of the series and ivcre not carried out at maximum temperature 
and the entire second treatment was not completed, wdiile the remaining failures 
can only be explained on their heat resistancj'. This same explanation can account 
for the GO per cent failures of tlie 3 treatment series, as demonstrated by the 
Eochester group of workers, Boak, Carpenter, Mucci and Warrenfi s who have 
determined the in vitro thermal death time of 250 strains of gonococci and found 
this to vary between six and 34 hours at 106.7° E. 

Sixteen of the 50 patients receiving treatment had arthritis and were uniformly 
benefited, being listed on discliargc as 90 per cent to 95 per cent improved. Eight 
received one treatment and 8 two treatments. None of these cases were transferred 
to a hospital for chronic diseases. Tliis was frequently a necessity in the past 
because of their necessarily long hospitalization. 

Two cases of gonorrhea complicated by early pregnancy, have been treated by tliis 
method, botli requiring 3 treatments. Neither one aborted and one was cured, the 
other showing a positive urethra but a negative cervix after treatments. 

Short wave therapy was substituted for the Elliott treatment in another scries of 
cases in the hope that we could get a still higlier pelvic temperature while maintain- 
ing the same mouth temperature. Using the short wave machine with a vaginal 
diathermy applicator at a temperature of 108° E., and the indifferent pad on the 
abdomen, we did obtain higher rectal readings and should therefore have e.xpcclcd 
better results. 

The patients arc just as comfortable with this form of therapy but sweating in 
the presence of the electric current keeps the nurse on the alert to prevent burns. 
These bums occur wherever the wires, pad, or vaginal pole touches the patient. 
In this series we ha%-c had three patients who developed pain and .swelling on the 
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treatment. j\Ieamvliile, reports from other clinics stated tliat 4 to 6 
treatments "were not nnnsual for a cure, and it was felt that our failure 
to employ multiple treatments accounted for the low percentage of 
eimes, namely 55 per cent. 

Notwithstanding these poor results, it was believed that heat was the 
proper means with wliich to attack gonorrliea, and an attempt was made 
to perfect a teelmique which would eliminate the generalized dangers 
and discomforts and which still could be carried out in a simple fashion. 

Such a treatment would seem to require a prolonged high pelvic tem- 
perature to kill the gonococci and a lower cerebral temperature, which 
would not kill or endanger the life of the patient. The higher the cere- 
bral temperatiu'e tlie more symptoms of medullary stimulation will be 
exhibited hy the patient — fast pulse, rapid respiration, vomiting and 
restlessness — and thus the patient comes nearer to a heat stroke and 
collapse. The lower the cerebral temperature the greater became the 
margin of safetj' and the greater the general comfort of the patient. 

To obtain this happy medium, a regular hot box treatment was given, 
but the mouth temperature was maintained at 105° F., and at the same 
time a continuous Elliott treatment was carried out with the water in the 
vaginal bag at 115° P. The resultant temperature curves show the 
rectal temperature to l^e 2° to 2.5° P. higher than the mouth tempera- 
ture during the treatment. By this method the rectal temperature is 
higher than the 106.7° P. induced by radiant heat alone in the discarded 
type of fever therapy; the general condition of the patients is never a 
cause for alarm after the first hour, when they exhibit slight restlessness. 
The pulse stays around 140 or loAver ; no restraints or heavy sedatives are 
necessary. The patient is under the constant care of a nurse trained in 
this work, and she calls for a staff doctor if any unusual symptoms 
occur. The former treatment necessitated the constant attendance of a 
physician; the present treatment requires his presence only until the 
fever reaches a maximum. 


PROCEDURE 

The technique i.s simple and suitable for the average hospital staff, not neces- 
sitating a special training in physiotherapy. Tlie only contraindications to the 
treatments are: (1) Those patients who are running a temperature of 102° P. or 
over from salpingitis or other causes. One may except from this, patients with 
gonorrheal arthritis or septicemia. Tliese patients should be treated as soon as 
possible. (2) Intact hymen, as it will not allow insertion of the vaginal bag. 
(3) General medical contraindications as heart disease, tuberculosis, etc. 

The patient is given 3 gr. of sodium amytal the night before the treatment and 
an enema the following morning. When she is put in the hot box the body is covered 
with a blanlmt to increase the humidity around the skin surface and to prevent 
burns. The Elliott vaginal bag is inserted in the vagina and the cork is wound with 
cotton padding. The Elliott machine is set for 115° P. and runs automatically. 
Occasionally its temperature will go over 115° P. and must be lowered with ice 
water. The doors of the hot box are closed and the bulbs are turned on full. iVhen 
the temperature reaches around 103° P. the patient becomes restless and % of a 
gr. of morphine sulphate and %oo of a gr. of scopolamine is administered by hj’po- 
dermic. This is repeated in three or four hours. The mouth temperature is taken 
every ten minutes. Cold fluids should not be given just preceding this. The 
nurse holds the lips shut over the thermometer as the patient is usually drowsy. The 


HYPEREMlilSIS GRAVIDARUM 

M. Alexander Novey, M.D., F.A.C.S., and Charles L. Goodhand, M.D., 

Baltimore, Md. 

(From the Department of Obstetrics, Unwersity of Maryland School of Medicine) 

I T IS generally stated tliat approximately one-half of all jfregnant 
women have some degree of nausea and vomiting in tlie early montlis 
of pregnancy. In rare instances the vomiting becomes more frequent 
and severe. 

A study concerning the eases admitted to the University Hospital for 
hyperemesis gravidarum maj'- be of interest. Prom June, 1921 to Janu- 
arjq 1937, there were 87 patients admitted with this diagnosis. Table I 
shows that the greatest percentage of cases in tlie entire group of white 
and colored occurred between 21 and 25 yeai-s of age. This is especially 
true for the white patients, but it is interesting to note that the greatest 
percentage of eases among colored patients occurred at an earlier age, 
probably because these individuals begin their childbearing career 
younger. 

Table I. Age Incidence 



TOTAL 

PER CENT 

WHITE 

PER CENT 

COLORED 

PER CENT 

18-20 

16 

18.4 

10 

14.5 

6 

33.3 

21-25 

27 

31 

25 

36.2 

2 

11.1 

26-30 

16 

18.4 

11 

15.9 

5 

27.8 

31-35 

22 

25.3 

IS 

26.1 

4 

2.2 

36-40 

6 

6.9 

5 

7.2 

1 

5.6 

Table II shows that 95.4 per cent of all the cases 

occurred 

in married 

■women and that slightly over 

one-fourth of tlie eases occur 

red among 

primiparas. 








Table II. Marital Status 

AND Gravidity 



TOTAL 

PER CENT 

■white 

PER CENT 

COLORED 

PER CENT 

Married 

83 

95.4 

68 

98.6 

15 

83.3 

Single 

4 

4.6 

1 

1.4 

3 

16.7 

Primipara 

24 

27.6 

IS 

26.1 

6 

33.3 

Multipara 

63 

72.4 

51 

7.3.9 

12 

66,7 


Table III refers to the duration of pregnancy on admission to tlie ho.s- 
pital. It will be seen that the majoilty of the cases occurred prior to 
tlie twelfth rveelf. The correetnass of tlie diagnosis in some of the cases 
w'hich occurred late in pregnancy may be questioned, as a careful review 
of the histories points .strongly to pyelitis as an etiologic factor in at least 
two of these. 




Table III. 

Duration 

or Pregnancy 



■amEKS 

TOTAL 

PER CENT 

white 

PER cent colored 

PER CE.NT 

4-8 

18 

20.7 

13 

18.8 

5 

27.8 

8-12 

50 

57.5 

42 

00.8 

8 

44.4 

12-10 

10 

11.5 

8 

11.0 

2 

11.1 

10-20 

1 

1.1 

1 

1,4 

0 

0 

20-40 

8 

9.2 

5 

7.2 

3 

10.7 
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inner aspect of tlic tliigli wliere the wire from the vaginal pole touched them causing 
a condition resembling a high femoral phlebitis. However, no ill effects resulted, 
nor did the skin slough. 

Vaginal blisters occur with the same frequencj’’ as with the Elliott treatment 
but instead of healing they have a tendencj’ to penetrate to a greater depth. 
In this small series, two patients developed vesicovaginal fistulas which had to be 
repaired by surgery. Scar tissue about the opening made these more difficult to 
repair than the usual fistula of traumatic origin. 

In this series of 14 patients, 4 received 1 treatment and 3 were cured and 7 
patients received 2 treatments with 5 cures. Three patients were treated with both 
tj'pes of combined methods and 2 were cured. These results are good, but the char- 
acter and incidence of complications compelled us to abandon the short wave 
machine. 

CONCLUSIONS 

1. Hyperpyrexia sustained in the hot box alone at the temperature of 
106.T° F. is a xery drastic and heroic treatment for the cure of gonor- 
rhea in the female. It requires constant medical supervision in spite of 
which heat stroke and serious burns may occur. 

2. Hypeiqiyrexia sustained in tlie hot box ui combmation with the 
pelvic short wave therapy, while safe from heat stroke, may produce 
bmns some of which result in the production of vesicovaginal fistulas. 

3. Hyperpyrexia sustained in the "hot box” in combination with the 
Elliott Treatment gives good results without generalized or local dangers. 
This treatment, therefore, does not require the continual attention of 
an expert physiotherapist and can be entrusted to a ti-ained nurse. It 
is adaptable to the average hospital staff. Two treatments ndth an in- 
terval of two days ’ rest will result in cure in about 84 per cent of cases 
of acute gonorrhea. 
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tering tlie hospital, her temperature was 100.6° F., pulse rate 140, 
albumin, acetone and diacetic acid were found in the urine, and hemor- 
rhages were present in both fundi. Her pregnancy was interrupted and 
she made an uneventful recovery. The other white patient was a thirty- 
five-year-old multigravida about twenty weeks pregnant who had been 
vomiting a number of weeks prior to admission to the hospital. Her 
temperature was 98.6° F., pulse rate 100, with only a slight trace of 
albumin in the urine. Examination of the eye grounds showed hemor- 
rhages in both fundi, but since this ease occurred several years ago the 
patient was treated conservative^, and showed immediate response to 
the tj^e of therapy employed and was discharged from the hospital in 
good condition without an interruption of her pregnancy. The third 
case occurred in a colored multigravida, aged eighteen years, who was 
admitted to the hospital in her twelfth -week of pregnancy after about six 
weeks of vomiting at home. On admission, her temperature was 102° P., 
pulse rate 120, and albumin, acetone, and diacetic acid were present in 
the urine. She showed hemorrhages and exudate in both fundi. In 
spite of the interruption of the pregnancj’’, this patient died. It is 
quite possible that an earlier interruption of pregnancy might have 
resulted differently. 

Table VI. Treatment 



TOTAL 

per cent 

‘ PER CENT 

■WHITE 

COLORED 

PER CENT 

Treated conservatively 

70 

80,5 

59 

85.5 

11 

Gl.l 

Interrupted 

17 

19.5 

12 

17.4 

5 

27.8 

Hemorrhages in eye grounds 3 

3.4 

2 

2,9 

1 

5.C 

Eye grounds normal 

32 

36,8 

20 

37.7 

0 

33.3 


So far as the results are concerned in this series of patients, 89.7 per 
cent of the entire group may be classified as good, the frequency of a 
good result being 92.8 per cent among the -white patients and 77.8 per 
cent among the colored. Four patients, or 4.6 per cent, were discharged 
from the hospital unimproved. In every instance there -was a marked 
lack of cooperation on the part of the patient, necessitating her discharge 
from the hospital against the advice of the attending pliysician. Five 
patients died, a percentage of 5.6 for the entire series. Two of these 
were white patients, and 3 colored, giving percentages of 2.9 and 16.7, 
respectively. Several points are brought out by these figures, such as tlie 
often questioned occurrence of so-called neurotic vomiting among colored 
patients which can be cured without an interruption of the pregnancy. 
It is also clear, howmver, that there is a markedly increased mortality 


Table VII 


Good 

Unimproved 
Died 
Autopsy 
Daj'S of hos- 
pitaliza- 
tion 


TOTAL 

PER CENT 

WHITE 

PER CENT 

COLORED 

PER CENT 

78 

8.0.7 

64 

92.8 

14 

77.8 

4 

4.6 

O 

• > 

4..'! 

1 

5.6 

5 

5.G 

2 

2.9 

o 

10.7 

2 

40 





1,013 

I2.S’‘ 

700 

10.2* 

.307 

17* 


*Days per patienL 
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Table IV on the duration of vomiting prior to hospitalization brings 
to light many cases in which the vomiting had continued for a consider- 
able length of time before proper treatment was instituted. As a result 
of this, many patients were admitted in relatively poor condition, show- 
ing the effects of starvation. 


Table IV. Duration of Vosuting 


WEEKS 

total 

PER CENT 

WHITE 

FEU CENT 

COLORED 

PER CENT 

Less than 1 

1 

1.1 

1 

1.4 

0 

0 

1-2 

10 

11.5 

6 

8.7 

4 

2.2 

2-4 

46 

52.9 

37 

55.2 

9 

50.0 

4-S 

22 

25.3 

20 

29.0 

2 

11.1 

8-16 

8 

9.2 

5 

7.2 

3 

16.7 


Table V shows that more than one-tJiird of the patients suffered from 
nausea and vomiting in previous pregnancies, and that two patients of 
the entire series had therapeutic abortions performed for hyperemesis 
gravidarum in a previous pregnancy. The frequency of syphilis in this 
group of cases does not show any particular relationship between this 
disease and hyperemesis. It is clearly demonstrated in the cases under 
consideration, pregnancy being interrupted 17 times, that any or all of 
the items just mentioned are by no means incompatible with a continua- 
tion of the pregnancy, iirovided that the patient is properly treated. 

Table V. Associated Findings 



TOTAL 

PER CENT 

WHITE 

PER CENT 

COLORED 

PER CENT 

Nausea and vomiting in 







previous pregnancies 

33 

37.9 

27 

39.1 

6 

33.3 

Therapeutic abortion for 







vomiting in previous preg. 2 

2.3 

2 

2.9 

0 

0 

Positive Wassermann 

4 

4.6 

1 

1.4 

3 

16.7 

Temperature over 99° F, 

43 

49.4 





Pulse over 100 

25 

28.7 





Albuminuria 

27 

31.0 





Acetonuria 

59 

67.8 





Diacetic acid 

41 

47.1 






In tills series 70 patients were given so-called conservative treat- 
ment, consisting of glucose, sedation and complete isolation in addi- 
tion to a period of from twenty-four to forty-eight hours of starva- 
tion. Seventeen of the pregnancies were interrupted or 19.5 per cent of 
the entire group. Twelve interruptions of pregnancy were done among 
the white patients, and 5 among tlie colored; giving an incidence of 17.4 
per cent and 27.8 per cent, respectively, for the two races. In addition, 
Table VI shows that the eye grounds were examined in only 35 cases, 
all of these being in more recent years since our attention has been called 
to the significance of eye ground changes in this disease. Hemorrhages 
in the eye grounds were found in 3 cases, this complication occurring 
twice among the white patients, and once among the colored. One 
of these patients was a white primigravida, aged 14 years, who had been 
vomiting for five weeks prior to admission to the hospital and who at the 
time of admission was approximately fourteen weeks pregnant. On en- 
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Corroboration was given in papers by Schmidt, o Vonchen,io Chase,ii Tuthillia 
Strauss, 13 and rriedman,i4 all of whom reported that spontaneous subaraclmoid 
hemorrhage in young people in the great majority of instances is caused by a 
ruptured aneurysm of congenital origin. 

Schmidt drew attention to the frequent difficulty of finding the aneurysm and 
emphasized that failure to find an aneurysm does not exclude its existence. 

Mclver and Wilson,i5 and Stengel and Wolferthi® believe that mycotic emboli 
from diseased valves may produce inflammatory lesions of small cerebral blood 
vessels; and in this way weaken the wall of that vessel through a degenerative 
process, thus leading to mycotic aneurysm and hemorrhage. In Feamside’s collection 
of 44 cases of intracranial aneurysms, 13 were due to vegetative endocarditis and 
septic emboli. 

Hypertensive disease or cerebral arteriosclerosis is the most common etiologic 
factor in aneurysmal formation in patients past middle life, although age does not 
rule out congenital origin. 

Turnbulli" especially has proved that syphilis is an exceedingly rare cause of 
intracranial aneurysm; there were none in his and Fearnside’s material of 44 cases. 

In the absence of generalized disease many patients go through life without 
ever having symptoms pointing to an intracranial aneurysm, except chronically 
recurring headache. Bassoeis in his treatise on migraine in relation to cerebral 
vascular lesions reported spontaneous subarachnoid hemorrhage to be relatively 
frequent in migraine patients. He suggests that the previous migraine-like head- 
ache may have been directly due to the congenital aneurysm, and was not true 
migraine. Goldflam,i9 Adie,2o Critchley and Ferguson, 21 cite other cases in point, and 
advocate similar views. 

Parker22 believes that the correct diagnosis of a cerebral aneurysm during the 
life of the patient has been regarded as somewhat difficult. It is only in the cases 
of cerebral aneurysms with intermittent leakage or rupture that correct diagnosis 
of the aneurysm is possible. Much more interesting clinically are the cases of 
intermittent leakage of blood from an aneurysmal sac with alternating episodes of 
disturbed function and periods of relatively poor health. This phenomenon oc- 
curred in 31.1 per cent of Wichem’s cases, and in Fearnside’s series of 44 cases it 
was present in about 42 per cent of his nonembolic aneurysms. In these cases there 
was a history^ of two, three or more episodes separated by varying intervals. 

A thorough search of the literature revealed few published reports, indicating the 
rarity of recognized cases of spontaneous subarachnoid hemorrhage complicating 
pregnancy, labor, and the puerpcrium. 

Eussel23 observed the disease in 5 cases, Masten24 in 2 cases, Stroinkss m - 
cases, Ohlerso in 1 case, Strauss in 2 cases, and 8111^1127 in 1 case. Of these 13 
cases reported bj' the above authors, it is interesting to note that in 8 there was a 
definite association between this .syndrome and toxemia of pregnancy. On the 
basis of this finding one may have to consider the question of toxemia as a possible 
cause of subarachnoid hemorrhage, since spontaneous subarachnoid bleeding may 
result from the bursting of a congenital aneurysm under the strain of hypertension. 

Subarachnoid hemorrhage is a striking syndrome with sudden on.'^et of scicrc 
headache, vomiting, stupor, or coma, depending upon the size of the rent in flic 
vessels, and slow- pulse. Either the patient succumbs immediately to a fulminating 
hemorrhage; or if she does not, there develops the secondary stage, a meningeal 
s^^ldromc a few days later. During this stage one finds fever, pain, and rigidity of 
tiic neck and positive Kernig sign, and Icucocyto.eis. The most significant of all the 
findings is the presence of blood in the cerebrospinal fluid under increased prc.“stirc. 
It may' vary in color from a pink to a dark red or deep orange. It is intimately 
mixed with the fluid in the three tubes; it does not clot, and the supernatant fluid 
on standing is xanthochromic or yellow. In many cases, perhaps the majority, the 
prodromal .symi>toms are mild; the initial attack being followed by apparent re- 
covery. Leakage or recurrence of bleeding may occur intermittently. Two to four 
episodes may occur prior to the final and fatal rupture. 
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rate among colored patients suffering from liyperemesis gravidarum. 
Tile advisability therefore of treating tlie condition more radically in 
colored patients seems to be -well borne out. Table YII also shows an 
average hospital stay of 12.8 daj’-s per patient, the figure for the colored 
patients being considerablj’’ higher than that for the white. 

SUaiMARY 

Hyperemesis gravidarum, wliile a faii’ty rare complication of preg- 
nancy, does occur with sufficient frequency to create considerable in- 
terest. Although the neurotic element camiot be defmitelj" proved, it 
does seem to play a rather imiiortant iiart in increasing the severitj^ of 
the symptoms. General rules for treatment are impossible, it being 
necessary to individualize each ease. Many patients will respond to 
conservative and suggestive therapy. A few require interruption of 
pregnancy, and in the latter group certain 2 n-ecautions are of the great- 
est importance. 


MATERNAL INTRACRANIAL HEMORRHAGE COMPLICATING 

LABORS' 

H. Leo Moskowitz, M.D., and H. Schneider, M.D., New York, N. Y. 

W E WISH to present three eases of maternal intracranial hemor- 
rhage complicating labor observed during the last four years at 
the Beth Israel Hospital. 

Althougli spontaneous subaraclinoid heniorrliage was noted by Bramwein in liis 
classic description of the disease in 1886, its symptomatology has been recognized 
only in recent years and differentiated from other forms of spontaneous intracranial 
hemorrhage. 

Studies by Eppinger,2 WichernjS Eearnsidesj^ I[assin,5 Symonds,o and Sands" 
have tlirowm considerable light on the subject and have established it as a definite 
clinical entity, one that lends itself to a correct diagnosis. 

The occurrence of such hemorrhages in young persons has led many observers 
to assume that a congenital weakness or defect of the vessel wall leads to the 
aneurj'smal deformity, which later under the strain of hj'pertension ruptures, causing 
bleeding. 

Fearnsides proved that congenital aneurysms must be of not infrequent occur- 
rence, for they were found fifteen times in a series of 5,432 consecutive examinations 
of the head, one in every 362 cases. 

In 1930 Forbess demonstrated that a number of hitherto unexplained intra- 
cranial hemorrhages in young persons can be accounted for on the basis of ruptured 
intracranial aneurysms of congenital origin in whom there is no evidence of syphilis 
or atheroma. He found 12 aneurysms in 70 routine necropsies. He called attention 
to frequent muscular defects in the media of cerebral arteries at the point of their 
bifurcation, or in the origin of a branch; usually situated on the circle of Willis, or 
the vessels in its immediate vicinity. This is significant, for it establishes the exist- 
ence of weak points in a vessel wall, and thus serves as points of predilection for 
aneurysm. In none of the aneurysms studied in this series can muscle be demon- 
strated in the wall of the sac. 

’Presented at a meeting of the Section on Obstetrics and Gynecology of the New 
York Academy of Medicine, December 28, 1937. 
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after hardening. All the ventricles were moderately distended. A large intra- 
ventricular mass of clotted blood was found tightly filling the fourth ventricle, 
thus explaining the sudden death. The clot in the third ventricle appeared smaller. 
The major portion of the pons was occupied by irregular hemorrhage. No tumor and 
no aneurysm or varix could be discerned with the naked eye. Further slicing of the 
pontine hemorrhage revealed a still lai’gcr hemorrhage, wliich, in the part of the 
pons nearest the fourth ventricle, reached a transverse diameter of 3.5 cm. and a 
vertical one of 3 cm. At this level no brain tissue could be seen throughout the 
hemorrhage. The hemorrhage also encroached upon the lower leg of the right 
internal capsule. Tlie region of the corpus of Luys was almost entirely destroyed 
by the hemorrhage. On a horizontal cut the continuity between the pontine hemor- 
rhage and the clot in the fomfli ventricle was seen. 

Microscopic Examination: Sections from different areas of the brain did not 
.“show any hemorrliage or lesion of blood vessels. 

Comment . — The case here reported of intracerebral hemorrhage is of unknown 
origin. No evidence of hypertensive disease, endocarditis, or congenital aneurj'sm 
could be found. The significant findings would indicate tliat this patient had numer- 
ous signs of an abnormal constitution; namely, obesity, late onset of menses, 
adenoma of hypophysis and abnormal nerve structure in the hypophysis, goiter, and 
splanchnomegaly. This may in a certain measure explain some abnormality in 
vessel structure which made the so-called spontaneous hemorrliage possible. It cer- 
tainly is possible that there maj" have been an aneurysm in the pons which was 
destroyed by the hemorrhage beyond recognition and therefore escaped notice. 


C.vsE 2. — ^E. A., para ii, gravida iii, aged 2C years, married, presented herself for 
prenatal care on Nov. 12, 1935. The family history was unimportant. She had 
had a renal calculus in her left kidney for ■which a pyelotomy and nephrotomy was 
done in March, 1935. The past histor}' revealed the fact tliat for about three years 
she had been treated in various clinics for chronically recurring headaches, with no 
relief. The diagnosis could not be determined. Onset of menses began at 11 years, 
occurring every twenty-eight days, lasting three days. The last menstrual period 
.was June 25, 1935, and the expected date of delivery was April 1, 1936. She had 
been delivered spontaneously at terra, nine and seven years before. The babies 
weighed 5 pounds and 5 pounds 13 ounces, respectively. The pucrperiuni was normal. 
The physical examination was negative. >She weighed 125 pounds. The heart and 
lungs were normal. The blood pressure was 122/62. The urine showed a faint trace 
of albumin. Blood Wasserraann was negative. The pelvic measurements were ample. 
Subsequent ante-partum examinations showed the blood pressure to range between 
110/80 and 100/60. Urinalysis showed a faint trace of albumin. She had gained 


21 pounds. Onset of labor occurred at term on March 28, 1.936, at 12 noon. 

On admission to the ho.spital at 4:30 r.jr. the same day the head was engaged 
in L.O.A. position, and the cervix was two and one-half lingers dilated. The 


physical examination was negative. The heart and lungs were normal as were ap- 
parently the abdominal viscera. Tlie blood pressure w'as 130/90. She* delivered 
spontaneously at 6:05 p.ir. The ■weight of the baby was 8 pounds 2 ounces. The 
total duration of labor ■was six hours and fifteen minutes. The patient received 14 
c.c. of pituitrin following the birth of the babj', and 1 c.c. of crgobasinc subsequent 


to the delivery of the placenta. 

At 8:15 P.M., two hours after delivery, the patient vomited and complained of 
severe headache, dizzine.^s, pain in both eyes, and dimness of vision. There was no 
loss of consciousness or stupor. The .skin ■»vas cold and clammy. Both hands were 
cyanotic up to the wrist. The blood pressure rose to 170/90. The pulse was 64. 
Ergotism was suspected. A eatheterized .specimen of urine was acid; specific gravity 
1010, with a trace of albumin, no gluco.se or diacetic acid; microscopic.ally, many 
red and white blood cells. A chemical examination of the blood showed the non- 


protein nitrogen to be normal. 

The following morning, March 29, the blood pressure dropped to 105 systolic and 
70 diastolic and remained constantly at this level. The hands felt warm and 
.appeared entirely normal. A neurologic e.x.amination disclosed the following;^ The 
patient was in deep .«tupor but responded promptly and irritably to painful stimuli. 
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The sjTidrome of subarachnoid hemorrhage must be differentiated from intra- 
cerebral hemorrhage. It differs from the latter by the presence of pronounced 
meningeal signs^ the frequent occurrence of papilledema and paralysis of the extrinsic 
ocular muscles, and the lack of focal signs. 

REPORT OP CASES 

Case 1. — ^Y. A., para 0, gravida i, aged 25 years, married, presented herself for 
prenatal care on Aug. 8, 1933, in the fifth month of her pregnancy. 

The family history was negative. The patient stated that she had had measles 
and scarlet fever as a child, but no serious illness or operation. 

Her menstrual periods commenced at the age of 17 years and were irregular, oc- 
curring every thirty to thirt.v-fi\’e days, and lasting from two to three days. The 
flow was scant. The last menstrual period was March 23, 1933. The expected date 
of her confinement was Dec. 30, 1933. 

Physical examination revealed a short, well-developed obese women, weighing 175 
pounds. The heart and lungs were normal. Blood pressure was 108/CS. Pulse 90. 
The urine, blood IVassermann, and pelvic measurements were normal. Subsequent 
antepartum examinations showed the blood pressure to average about llO/GO; 
urinalyses were repeatedly negative. There were no complaints. 

Following her last visit to the clinic on October 3, the patient failed to report 
again for eight weeks. After much persuasion she was induced to return and she 
presented herself at the clinic on December 12. 

There seemed to be nothing unusual about her condition at this time, until she 
rose from her seat to walk across the room, when she suddenly became dizzy and 
pitched forward on her face. She did not faint, nor did she lose consciousness. 
She regained her composure very quickly. The blood pressure was 125/70 and the 
urine examination was negative. There was no edema of the face, body, or extremi- 
ties, and no history of headache or visual disturbances. Nor was there any evidence 
of paralysis of any part of the body. The pupils reacted well. Further questioning 
at this time revealed the fact that on several occasions during the pregnant state 
between the period of October 3 and December 12, the patient was subject to_ 
frequent attacks of sjmeope. 

Onset of labor occurred at term on Jan. 4, 1933, at 4:30 P.Jf. The patient was 
admitted to the hospital on Jan. 5, 1934, at G:15 a.m., having good uterine contrac- 
tions at seven-minute intei'vals. The temperature was 99.2° F., pulse SO, and 
respirations 20. 

The general physical examination on admission was essentially negative. The 
blood pressure was 140/100. The urine was negative. Rectal examination dis- 
closed the vertex to be engaged above the spines in an E.O.A. position; the cervix 
was two-plus fingers dilated and thick; the membranes were intact and the fetal 
heart was in good condition. Pains occurred every five minutes. 

The patient had been perfectly well until 11:15 a.m., when she was seized with 
sudden sc-vere headache and dizziness. 

At 11:40 A.M. (twenty-five minutes after the onset of her initial complaint) 
she was stricken with sudden unconsciousness and coma, became pale and cyanotic, 
frothed at the mouth and gasped for air. There were no comailsions. 

A cathetcrized specimen of urine obtained at this time was alkaline in reaction; 
specific gravity 1,018. It contained a trace of albumin, an occasional hyaline and 
granular cast, occasional white and red blood cells, and epithelial cells. Glucose 
and acetone absent. 

In spite of all that could be done for the patient, she failed to respond and at 
11:45 A.M. or exactly five and one-half hours from the time of admission, she died 
undelivered. The total duration of labor was twelve hours and fifteen minutes. 

Necropsy (Dr. -1. Plmit). — Gross Ohscr vat ions: The brain appeared relatively 
small. It weighed 1,215 gm. The outside of the brain except for hyperemia was 
not very remarkable. The floor of the third ventricle was slightly bulging, and 
there was a blue sheen directly behind the infundibulum. On the left side of the 
pons posteriorly there was an irregularly oblong flat hemorrhage 1.5 by 0.4 mm. 
Indistinct, bloody areas were seen over the cerebellum. The brain was cut frontally 
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artificial respiration including CO^ and oxygen, intracardiac injection of adrenalin, 
and the use of the pulmotor, the patient began to breathe, and there was a return of 
pulsation in the radials. During this time, the patient continued in deep coma and 
was unconscious. At no time did she have anything resembling a convulsion. The 
pupils were fixed, dilated, glassy, and did not react to light. There was bilateral loss 
of corneal sensation. At 12:30 P.sr., August 20, the pulse began to lose volume. A 
continuous intravenous injection of glucose and saline was given, and 300 c.c. of 
blood bj" direct transfusion. The patient continued to do poorly and she died ;it 
1:30 P.M. (six hours and fifteen minutes after delivery). 

Permission for an autopsy could not be obtained. 

On lumbar puncture post mortem, the cerebrospinal fluid was uniformly pinlc in all 
three tubes. There was no clotting of the blood and when it had settled the 
supei'natant fluid remained quite yellow. Microscopically, the spinal fluid contained 
6,880 B.B.C. per c.mm. A cisternal puncture corroborated the above findings. 

Comment . — ^IVhereas the most conclusive evidence of subarachnoid hemorrhage 
is afforded by the state of the cerebrospinal fluid, this did not aid us in distinguish- 
ing the source of the hemorrhage, whether it was of primary meningeal origin or 
whether it came from an intracerebral hemorrhage which had broken through into 
the subarachnoid space. Accurate diiferential diagnosis in comatose patients between 
cerebral hemorrhage and subaraclmoid hemorrhage is difficult. The foregoing case 
presented several features characteristic of intracranial aneurysm with rupture. 1. 
The patient was relatively young (25 years of age). 2. The blood pressures were 
low, varying from 108 systolic and 80 diastolic to 116 systolic and 80 diastolic. 
3. There was no evidence of clinically discoverable disease such as arteriosclerosis, 
local or general infection or endocarditis. It is in cases of this sort that one expects 
to find rupture of a congenital aneurysm if autopsy is performed. 

SUJIMARY AND CONCLUSIONS 

1. Three eases of maternal intracranial hemorrhage complicating 
labor have been described. Death occurred as a result of this hemor- 
rhage in two cases. In one the autopsy revealed a large pontine 
hemorrhage; in the other, the post mortem was not done, but lumbar 
and cisternal punctures showed the presence of lilood in the sub- 
arachnoid space. The remaining patient is still alive. 

2. Subarachnoid hemorrhage may be due to congenital defect or weak- 
ness of the vessels, mycotic aneurysmal disease of the cerebral vessels, 
and hyiiertensive disease. 

3. Spontaneous subarachnoid hemorrhage is most frequent in young 
persons suddenly stricken while hi apparent perfect health. Congenital 
aneurysm undoubtedly is the underlying factor in the majority of 
cases. Leakage of blood into the subarachnoid space at the base of the 
brain gives rise to clinical signs upon which the diagnosis of this occur- 
rence may be made with reasonable certainty. The presence of blood 
in the cerebrospinal fluid aids in confirming the diagnosis. 

4. No history of toxemia or hyiiertensive disease could be obtained 
in our gi’oup; contrary to the cases reported in literature where there 
Avas a definite association betiveen this .syndrome and toxemia of preg- 
nancy. 

5. Wc found no causal relationship of ruptured intracranial aneurysm 
to pregnancy itself except so far as this pregnancy might have tended 
to elevate the blood pressure either bi" the strain of labor or the use of 
oxytocic drugs. Therefore oxytocics should be avoided during labor 
in patients suspected of intracranial aneurysm. These drugs prob- 
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Fundi normal. No cranial nerve palsies. Corneal and palatal reflexes were active 
and equal. No motor paral3’^sis. Deep reflexes were active and equal. No pathologic 
reflexes. Abdominal reflexes not obtained due to post-partum abdominal relaxation. 
She complained of severe occipital and retro-orbital headache when aroused. There 
was marked rigidity of the neck. Left Kernig sign present. Lumbar puncture 
jdelded uniformly bloody fluid which did not clot. Xanthochromia developed on 
standing. Her temperature was normal, the pulse 84 and regular, respirations 18, 
slightlj^ irregular. The diagnosis bj- Dr. E. D. Friedman was then definitely made as 
subarachnoid hemorrhage probably due to the rupture of an intracranial aneurysm. 
Ergot and pituitrin injections may have served as precipitating factors. 

On March 30, the second daj* post partum, the patient stiU complained of head- 
ache, appeared very restless, irritable, somewhat stuporous and disoriented. She 
had definite nuchal rigiditj'. Discs were slightly blurred, nasally. 

On April 1, the fourth day post partum, the patient appeared more stuporous. 
The temperature rose to 102.8° F., the pulse ranged between 60 and 70, respirations 
24. There was marked cervical rigidity and bilateral Kernig. Lumbar puncture was 
performed and 15 c.c. of bloody fluid under low pressure was removed. The super- 
natant fluid was orange colored. 

On April 3, the sixth day post partum, her condition remaining about the same 
for several daj's, another spinal tap was done, and 15 c.c. of cherry colored fluid 
was withdrawn. 

On April 6, the ninth day post partum, the temperature dropped to a normal 
level. The pulse was 80. There was a rapid regression of signs. The patient 
appeared rational and answered questions readily. The reflexes were normal. 

Thereafter, the patient made a gradual but uninterrupted recovery and was dis- 
charged from the hospital on June 3, 1936, sixty-seven days post partum in ap- 
parently good health. The neurologic examination on the day of discharge was 
completely negative and clear cerebrospinal fluid was obtained. She was requested 
to report for further observation at regular intervals. Wlien last seen in the 
Follow-up Clinic on Dec. 21, 1937, she complained of headache and dizziness. 

Comment . — This case represents a cerebral aneurysm probably caused by con- 
genital weakness of the vessel wall. The headache of three years ’ standing may have 
been due to the presence of the aneurj’sm acting as a tumor, or possibly, to its 
intermittent leakage. 

The possibility must be kept in mind that ergobasine and pituitrin, the drugs 
used, may have been but a precipitating cause of leakage from an aneurysm or 
damaged wall under the strain of hj'pertension. 

Case 3. — ^B. K., aged 25 years, para 0, gravida i, appeared for examination on 
Jan. 22, 1936, at the second month of her pregnancy. The past history was un- 
essential. The patient had enjoj’ed good health all her life. Menses began at 12 
years of age, occurring regularly every tliirty days, lasting five days. She last men- 
struated Nov. 16, 1935. The expected date of confinement was Aug. 13, 1936. The 
physical examination was negative. The heart and lungs were normal. Height 59 
inches. Weight 99% pounds. Pelvic measurements ample. Blood pressure was 
110/80. The urine was normal. Blood Wassermann was negative. Subsequent 
ante-partum examinations revealed the same findings. Onset of labor occurred at 
term, on Aug. 19, 1936, at 6 p.ir. The patient was admitted to the hospital at 10:35 
p;m. The vertex was engaged in L.O.A. position; the cervix was two fingers dilated; 
the fetal heart heard in the L.L.Q. and in good condition. On Aug. 20, at 4 A.M. 
examination disclosed the cervix to be fully dilated; the vertex at the spines; the 
fetal heart in good condition; and pains occurring every three minutes, strong and 
regular. She delivered spontaneously on August 20, at 7:15 a.m. Mediolateral 
episiotomy was performed. Weight of baby was 7 pounds 2 ounces. The total 
duration of labor was thirteen hours and twenty-five minutes. Pituitrin and 
gjmergen, 1 c.c. each, were given. Light gas and oxygen anesthesia was started. 

Approximately ten minutes after delivery of the placenta, and prior to the 
completion of the episiotomy repair, the patient suddenly became cyanotic, rapidly 
comatose respirations ceased; the heart became inaudible, and there was complete 
disappearance of the pulses simultaneously in both radials. After continuous 
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DISCUSSION 

DE. EMANUEL D. FEIEDMAN. — ^Dr. Moskowitz has called attention to a symp- 
tom complex which is not at all unusual in neurologic wards. I think it was 
well worth while for liim to have brought this subject before the obstetrician because 
for a long time even the medical man was' not conversant with this syndrome. Many 
a house officer was blamed for being unskilled in obtaining spinal fluid because he 
got a ‘ ‘ bloody tap ’ ’ and frequently lie was called to task for disturbing the general 
management of a case, by the introduction of this extraneous factor; but it soon 
became evident to most of us that these “bloody taps” were not all due to hemor- 
rhage at the time of puncture. As Dr. Moskowitz said, the type of fluid obtained 
in these cases is quite ditlerent from that which one gets in cases of simple trauma 
from tapping of the vein at the time of puncture. In the latter instance, the first 
tube of fluid will be bloody and the subsequent tubes become more and more clear, 
whereas in true subarachnoid hemorrhage all the tubes are uniformly bloody. If one 
allows the fluid to stand in the tube, in cases of traumatic admixture of blood, one 
sees the formation of a clot, while in eases of subarachnoid bleeding there is no 
clot formation. The reason for this is tliat the rent which takes place in the 
aneurysmal sac is quicklj' covered by fibrin deposit, and then all that happens is a 
seepage of red blood cells into the spinal fluid, without fihrin, so that one has char- 
acteristic fluid, which is full of blood and yet contains no fibrin and, therefore, does 
not clot. If one allows the fluid to stand, one gets various types of discoloration 
in the supernatant fluid to which Dr. Moskowitz referred. Today most house otficers 
recognize when they are dealing with a case of traumatic admixture of blood 
and when they are dealing with a case of true subarachnoid bleeding. 

As Dr. Moskowitz has well said, syphilis seldom plays a role in these cases. In 
our experience, which has been fairly large, I know of only two or three instances 
in which we obtained a positive Wassermann in the blood, and they were all in 
colored patients. 

As a rule, the etiologic factors concerned are those given by Dr. Moskowitz, 
namely, hyportensi'ce disease and mycotic aneurysmal disease of the cerebral vessels 
and, finally, there is the group of young people who suffer from so-called congenital 
aneurysms. These are the cases that used to come to the post-mortem table of the 
late Dr. Charles Norri.s, Chief Medical Examiner of New York City, young persons 
suddenly stricken while in apparent perfect health with coma immediately super- 
vening and rapid death. If the base of the brain is examined in such casc.s, one 
finds a sac which takes origin from one of the blood vessels forming the circle 
of Willis. In some instances, the medical examiner cannot be sure, but suspects that 
he is dealing with such an eventuality. 

Wlien the aneurysm has ruptured, the diagnosis is fairly simple. Most of us 
recognize this entity. The patient develops headache, vomits and goes into stupor 
or coma, depending upon the size of the rent in the vessels, the pulse becomes slow, 
and the individual exhibits no focal signs such as one sees in intracerebral bleeding. 
After a few days, if the hemorrhage docs not terminate fatally, there develops the 
secondary stage, a meningeal sjTidrome, which is a reaction to the presence of blood 
in the subarachnoid space. It is really a foreign body meningitis. If the case 
is seen during this stage, one finds fever, leucocytosi.s, stiff neck and a positive 
Kemig, and one is led to think he is dealing w'ith a case of infectious meningitis 
until he puts a needle in and obtains the characteristic fluid. As a rule, the patients 
who do not succumb immediately to a fulminating hemorrhage get well, and after 
ten or twelve days le.ave the hospital; as Dr. Moskowitz said, they may go through 
three or four episodes of .such subarachnoid bleeding and experience no more 
episodes. 

In the case of rupture, the diagnosis, as I have already stated, is not difficult; 
but prior to rupture it is somewhat more difficult to make the diagnosis. There arc, 
however, a few symptoms and signs which may' lead one to suspect the presence 
of an intracranial aneurysm. These are oculomotor paralysis involving the third 
or sLxth nerve, a certain amount of trigeminal pain in the distribution, particular^ 
of the upper branch of the fifth nerve, some disturbance of the sense of smell on 
the affected side, and possibly interference with vision on that side. 
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ably serve as precipitating factors (Case 2). The routine administra- 
tion simultaneously of two oxytoeie drugs, such as pituitrin and 
gynergen in doses of 1 e.c. each, following the third stage of labor 
should be avoided. Their indiscriminate use may lead to rupture of 
a congenital intracranial aneurysm even though this condition is not sus- 
pected (Case 3). 

6. Patients who give a histoiy of persistent or ehronicalty recurring 
headache, or other prodromata prior to or during pregnancy and labor, 
when there are no signs of elinicallj* discoverable disease, require the 
strictest ivatchfulness by those attending the case. It is advisable to 
make an ophthalmoscopic examination whenever a patient complains 
of headache. A complete neurologic examination will do away uuth 
many of the diagnostic errors. Incidentally this was not sufficiently 
stressed in two of the eases. 

7. If the diagnosis of aneurysm can be made, it may lie advisable 
to spare the patient the hazard of labor liy cesarean section, in the hope 
that this may ameliorate the mother’s condition, inasmuch as repeated 
leakage or recurrence of hemorrhage under stress usually occurs with 
these lesions. 

8. The patients who recover should be periodically examined and 
cautioned against exertion of an^’- nature. 

9. A study of the literature shows that cases of spontaneous sub- 
arachnoid liemorrhage are frequently encountered in neurologic wards. 
The infrequency of subaracluioid hemorrhage complicating labor is 
established so far as published reports are concerned. It is our belief 
that it occurs more frequently tlian is generally appreciated. The 
failure to report intracranial aneurysms oftener may be due to the fact 
that they are being overlooked. 
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KEUKENBEEG TUMOE COMPLICATING PEEGNANCY^ 

Henry T. ITagstroji, M.D., Brooklyn, N. Y. 

(From the Obstetrical Service, Methodist Fpiscopal Hospital) 


U P TO the present time, some 90-odd cases of Krukenberg tumor have been re- 
ported in the literature. None of them, so far as I can ascertain, showed preg- 
nancy as an associated condition, or complicating factor. For this reason I wi.sh to 
report the following case: 

Mrs. N. K., white, aged 33 3 'ear.s, para iii, was admitted to the First Obstetrical 
>Service, Methodist-Episcopal Hospital, on Nov. 23, 1935, acutely ill, complaining of 
vomiting, weakness, and loss of weiglit for the past three Aveeks. 

Her last menstrual period occurred June 16, placing her approximately in the 
fifth month of gestation. There was no history of hj'peremesis or other toxic symp- 
toms with the previous pregnancies, and delivery and puerperiuni were uneventful. 
The menses were always normal, her farailj' and past historj" irrelevant. She had 
always considered herself a healthj' individual. In the middle of October, , 1935, 
about 5 weeks before the onset of the present illness, the patient had noted a. pain- 
less lump in the left breast, with a subsequent blade discharge from the nipple. A 
short time thereafter a mass appeared in the right breast. Both masses had steadily 
grown larger during pregnancj". 

The first trimester of this pregnancy had been uneventful, and the onset of her 
present illness began about November 2, three weeks prior to admission. She then 
became nauseated, began to vomit, and was unable to retain any solid foods or 
liquids. Tliere was a rapid loss of weight, and she felt weak. 

On November 9, one week after onset, she was admitted to King’s County Hos- 
pital with a diagnosis of toxemia of pregnanej’. X-raj’- of the abdomen on Novem- 
ber 19 showed emdence of one fetus and a questionable second. It was also felt 
that hj’dramnion was present, becau.se of exces.sive size of abdomen for the time of 
pregnancj’’. At her own request, but against advice, she was discharged somewhat 
improved, November 20, eleven daj’s after entering the institution. 

Because of continuous vomiting, .anorexia, and loss of weight, she was admitted 
to the Obstetrical Service of the Methodist-Episcopal Hospital, November 23. 

Phj’sical examination on tliat daj' revealed a seriouslj' ill, pale, emaciated woman 
appearing much older than the stated 33 j'ears. Lips and mouth were drj', tongue 
coated, teeth markedlj^ carious, and there w.as a strong acetone odor to the breath. 
The breasts were rather small, and in each was found a hard, somewhat irregular, 
nontender, frcelj' movable mass. The right measuring about G by S cm., and the left 
4 bj' 7 cm. There was no discharge from eitlier nipple. Both axillae pre.scnted 
several almond-sized nodes. The lungs were clear and the heart negative except for 
tachj'cardia. 


Relaxation of the abdominal walls was marked, with considerable diathesis of the 
recti muscles. Her abdomen which was enlarged to the size of a .seven months’ preg- 
nancj', revealed two indistinct masse.s, apparcntlj' arising from the pelvis. The) 
were rather irregular in outline, and the one on the left side was larger than that 
on the right. A definite fluid wave could be felt. No fetal heart was heard. 

Pelvic examination showed a relaxed vaginal wall, bilater.allj’ lacerated and eroded 
cervix. The uterus could not be clearlj* defined from the two masse.s, but it was 
thought she was 5 to 0 months’ pregnant. Reflexes were normal and there wis 
no edema of the extremities. Temperature on admission was 98.0° F., pul.‘-'e J , 


•Pro.«entC(l at the Annual Meeting- of The Assocl.ated P]i}'.sician.s of Long I.slan<t 
January, 19.1C. 
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I liftd the privilege of observing a case of intracranial anemysin in ivliicli the 
diagnosis had been made intra vitam and the subsequent course of events proved 
the diagnosis to bo correct. 

If one finds a hemianopsia in such a case, it is additional evidence of the presence 
of a possible aneurysm, but many of these patients, as Dr. Aloskowitz has said, go 
through life without ever having symptoms pointing to an intracranial lesion, except 
perhaps chronically-recurring headache. 

In the first case reported by IMoshowitz the periodic attacks of syncope antedating 
the final insult seemed to point to a constitutional dyscrasia, possibly similar to what 
Osier called poor tubing, a vascular dj’serasia in the patient which ended in hemor- 
rhage into the pons. These aneurysms usually do not occur in the substance of the 
brain stem or the brain, but commonly take their origin from one of the branches 
that go to make up the circle of Willis, and are usually at the base. 

In the second case the diagnosis was clear, the patient ran a typical course and 
recovered. 

In the third case also I believe the diagnosis was justified. This type of case is 
similar to the ones which come to the medical examiner’s office. In these cases it 
is necessary to make a diagnosis between intracerebral bleeding and rupture of an 
aneury.mi. In this connection, if there arc pronounced meningeal signs, the likeli- 
hood of rupture of an intracranial aneurysm is greater than if there arc no meningeal 
signs. 

Parenthetically, may I say that the abolition of the corneal reflex in cases of 
.stupor is of considerable diagnostic significance. This reflex is usually abolished 
on the side of the hemiplegia. In the absence of other clear evidence of a cerebral 
vascular accident, I have found this sign very helpful. It is particularly useful in 
the so-called acute cases that come to the hospital with the diagnosis of either 
acute alcoholism or some other form of intoxication. 

In closing, I think it was well worth while for Dr. Moskowitz to have brought 
this symptom complex before this group, and I agree with his conclusions, except 
that one would have to repeat what he said and what I have already hinted at, 
namely, that a diagnosis of intracranial aneurj’sm prior to rupture is exceedingly 
difficult unless it takes origin from the internal carotid or one of the branches 
of this vessel and gives rise to trigeminal pain and the ocular palsies to which I 
have referred. 


Schultze-Rhonhof: On the Treatment of Pruritus Vulvae, Zcntralbl. f. Gynilk. 

61; 610, 1937. 

The actual cause of this condition is not definitely established, and for this 
reason many methods of treatment have been adopted with varjdng results. 

The author for many years had a patient, now 73 years old, under his care who 
suffered from most intractable pruritus. Anesthetic ointments, balsams, powders, 
painting with silver nitrate solutions, resorcin pastes and sitz paths of various 
kinds, vitamin A and ovarian preparations, and x-ray therapy were all equally 
ineffective. 

Finally, in desperation, the author instructed the patient to coat the vulva with 
fresh honey. Improvement was obvious within a few days and continuation of the 
nightly application over a period of some weeks was followed by disappearance 
of the intense itching which did not recur even after the treatment was discon- 
tinued. 

Since then the author has tried this therapy for numerous cases of pruritus with 
the same satisfactory result. He feels unable to give any satisfactory explanation 
for the efficacy of honey. 


J. P. Greenhilu. 
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uterus was 18 cm. long and contained a five months’ fetus. The left ovary was 
replaced by a large tumor, weighing 4,200 gm., and measured 26 by 20 by 16 cm. 
It was divided into several large lobes, and was enclosed in a fibrous membrane. On 


Pis'. 2. — Photomicrograph of section of stomach. 




Fig-. 3. — Piiotomlcrograph of section of right breast. 

section it was .solid throughout. Tn some areas the cut surface was dark red, homo- 
geneous and hemorrhagic, while in others it was mottled gray and yellow, 
tissue was soft, friable, and apparently necrotic. The right ovary was sornewha 
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respirations 20. Urinalysis showed faint trace of albumin, 4-plus acetone, 2-plus 
diacetic acid, many granular casts. The B.B.C. numbered 2,950,000, the W,B.C. 
18,600, and Hg 55 per cent. Sedimentation time was fifty-live minutes. The blood 
chemistry was normal, and the Wasscrmann negative. 

Clinical Diagnosis. — Pregnancy, with possible twins, toxemia, pelvoabdominal tu- 
mor, ascites, carcinoma of both breasts. 

She reacted well the first day to 10 per cent glucose by vein, 5 per cent glucose 
by rectum, clyses, and nothing by mouth. When, however, fluids and frequent small 
feedings were begun twelve hours after admission, vomiting recurred. Hyperemesis 
continued de.spite treatment. Because of her de.speratc slate, it was decided to 
terminate pregnancy, and on the afternoon of November 25, the membranes were 
ruptured, and a No. .3 Yoorhees bag was inserted into the cervix. Following in- 
duction her condition became progressively worse, and she died six hours later. 

Postmorient Examinalion . — The autopsy performed by Dr. E. B. Smith, showed 
in part the following interesting conditions: Each breast contained a large, asym- 



FJg’. 1. — Pliotomlcrograph of section of right ovary. 


metrical, solitary tumor. The one in tlie riglit breast was 15 cm. in diameter, that 
in the left 10 cm. The tumors were circumscribed, but not encapsulated, and oc- 
cupied all of both breasts. On section they were hard, wliite, and lobular. 

Upon opening the peritoneal cavity, about 2,000 c.c. of brown fluid escaped. 
The mid-abdomen was filled with a large tumor which sprang from the left ovary. 
The stomach was normal in size and contained dark brown fluid. There was a 
tumor on the posterior wall 4.5 cm. from the pylorus. The growth was 8 cm. long, 
4.5 cm. wide, and 0.5 cm. thick, and the edge was sharply outlined. The surface 
was smooth, white, and homogeneous. Near the pyloric end of the tumor was a 
crater 1 cm. in diameter and 7 to 8 mm. deep. The edge was sharply punched out, 
the sides were sloping, and the floor was covered with a yellow substance. In ap- 
pearance it resembled a peptic ulcer. The remainder of the stomach presented 
normal rugae, and the mucosa was smooth and pale. There was a string of enlarged 
nodes along the greater curvature. On section these were firm, white, and homo- 
geneous. The pancreas was of normal size and showed a gray, lobular structure. The 
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According to Gierke meconium pei'itonitis may be applied to tliose cases in which 
there is demonstrable within the peritoneum meconium, calcified meconium, mucous 
droplets, foreign body giant cells, cells from the source of perforation, fibrinous or 
fibrous adhesions, and rarely, lanugo hair. Boikan, Kornblith and Otani, and Dodd 
report cases of meconium ileus and in their papers review extensively the literature 
on the subject. Snyder, and Hall have studied the bacterial flora of the first speci- 
mens of stools of newborns and Snyder has done the same for meconium from still- 
births. 

The senior author has been impressed by the observation that in 
cases of cesarean section meconium contamination of the spill into tlie 
peritoneal cavity or into the operative incision of the mother may lead 
to a peritonitis of varying degrees of severity, or to a delayed healing 
of the abdominal wound and a stormj’- convalescence. It is rather 
strange in view of the complete literature on the subject of meconium, 
that no one has thought of conducting experiments dealing with the 
pathologic and biologic properties of this material. The present com- 
munication is a report of investigations along these lines. 

METHODS 

The meconium used in these experiments was obtained on the maternity floor of 
Michael Eeese Hospital from newborn infants at tlie time of delivery and was 
collected under sterile precautions. The scope of the work may be divided as 
follows : 

1. Toxicity experiments: Minimal lethal dose in rats and the effect of a filtered 
solution of meconium when injected intravenously upon the blood pressure and 
respiration of anesthetized dogs. 

2. Effects of meconium administered intrapeiltoneally, intramuscularly, and 
subcutaneously to rats and dogs. 

3. Effects of instillation of unfiltered meconium into the uterus of dogs. 

4. Bile controls: Since biliary tract products arc among the chief constituents 
of meconium, it was deemed advisable to repeat certain of above experiments using 
bile instead of meconium. The bile used was sterile upon culture and w’as procured 
from fresh human autopsy material. 


RESULTS 

Toxicity Experiments . — ^Five rats -were injected intraperitoneally with varying 
amounts of sterile undiluted meconium (from Vj to 1.5 c.c.) by means of a syringe 
and an 18 gauge needle. Objectively' the rats were well and at autopsy three days 
later the abdominal cavities of the rats showed the following changes: the omenta 
were somewhat discolored, the abdominal cavities contained a small amount of fluid 
and bits of inspissated meconium clung to and stained some of the intestinal 
coils. 

In two dogs under nembutal anesthesia, it was observed that small amounts of a 
filtered suspension of meconium in saline solution injected intravenously caused a 
marked and prolonged depression of blood pressure and an increase in amplitude 
and frequency of respiration as is seen after the injection of bile; a somewhat 
larger dose was fatal, the dogs not recovering from the etfect and dydng from heart 
failure. 

Effects of Introperitoneal, Intramiiscnlar, raid Subcutaneous Injection . — Three 
grams of meconium were thoroughly mixed in 15 c.c. of sterile saline and o c.c. 
of the mixture injected intraperitoneally into each of three female rats. One week 
later the rats were normal to outward appearances and were autopsied. The ab- 
dominal cavities contained a slight amount of murky fluid and the omenta had a 
dirtv yellowi.sli discoloration and also .seemed somewhat contracted and matted to- 
gether. Microscopic examination of the omentum revealed areas of myxomatou.s 
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enlarged, but the normal contour was well preserved. It measured 4.5 by 3.5 by 
2 cm. On section most of the ovariau tissue was replaced by a white, uniform 
growth. The tubes appeared normal. 

Microscopic Examination. — Stomach: In the ulcerated area the mucosa was re- 
placed by a new growth, most of which had sloughed away, leaving a narrow rim 
of partly necrotic tumor tissue lying above the muscularis mucosae. The growth 
was composed of epithelial cells of variable size and shape, with granular acidophile 
cytoplasm, and dark oval nuclei. At the edge of the tumor the mucosa was replaced 
by diffuse carcinoma, supported by a delicate stroma. The cells were large, poly- 
hedral with opaque, acidophile cytoplasm and eccentric nuclei. A few of the latter 
were crescent shape. Many of the cells were degenerated. Groups of tumor cells 
were also found in the muscularis. Eight Ovary: The sections showed small groups 
of tumor cells enclosed in a network of delicate fibrous tissue. The cells were round 
or oval, enlarged, pale, with crescentic nuclei pushed to the edge of the cell, forming 
typical signet ring cells. Eeft Ovary: All of the sections showed the same kind of 
cells as in the stomach and right ovarj-. Breasts: The gland tissue in both was 
proliferating, and the picture was approaching that seen in the lactating breast. 
The stroma was infiltrated with groups of tumor cells, like those previously de- 
scribed. In the Fallopian tubes some of the Ij’mphatics in the wall were filled with 
tumor cells resembling those found elsewhere. 

Pathotogio Diagnosis . — ^Diffuse ulcerative carcinoma of the stomach, bilateral sec- 
ondary Krukenberg tumor of the ovaries, bilateral secondary Krukenberg tumor of 
the breasts, with metastases in the Fallopian tubes and pancreas. 

Was the primary tumor in the stomach or ovary? Histologic examination points 
to a gastric origin. Most recent writers feel that Krukenberg tumors are usually 
secondary to carcinoma of the stomach or intestines. Ewing believes that “the 
pure Krul^enberg tumor is always secondary.” However, proof as to origin, struc- 
ture, and manner of transmission are still lacking. 

Summary . — The case here reported shows characteristic Krukenberg tumors of 
both ovaries and breasts, ndth involvement of other organs, and a probable primary 
focus in the stomach. It is especially interesting because of the brief duration 
and paucity of sjauptoms, and its association with pregnancy. 


THE PATHOLOGIC PKOPBRTIBS OP MECONOTH 

W. H. Rubowts, M.D., E. Taft, M.D., and P. Neuwbbt, M.D., 

Chicago, III. 

(From the Departments of Gastro-Intestinal Eesearch and of Obstetrics and 
Gynecology, Michael Eeese Hospital, Chicago ) 

T he general textbooks on obstetrics and pediatries contain scant 
reference to meeoninm beyond the fact that it is the first excreta 
of the newborn, and perhaps enumerate the various constituents of 
meconium (Williams^). The clinical h’terature, on the other hand, has 
a considerable number of papers which deal with the various physical 
and chemical properties of meconium (Sheldon and Ramage, Passini, 
Norton and Shohl, Giaume and Lanza), and more particularly Avith 
its pathologic manifestations as is occasionally seen in eases of me- 
conium ileus or peritonitis in the neAvborn. 


♦Read at a meeting’ of the Chicago Gynecological Society, December 17, 1937. 
Aided by the B. Smoler and Otto Baer Funds. 
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tion of tlie thigh to palpation, the tissues were bile stained, and upon exposing the 
abscess it was seen to be a firm nodule the size of a pea, the center of which was 
necrotic tissue. The animal which was sacrificed on the eighth day showed nothing 
grossly beyond yellowish discoloration at the area of injection, but upon microscopic 
examination localized areas of granulation tissue were seen; the connective and 
areolar tissue contained many lymphoid elements and a small lymph node present was 
definitely hyperplastic. 

Subcutaneous Injection . — Each of two r-ats was injected with 0.5 c.c. of bile sub- 
cutaneously in the right fiank. At autopsy one week later the sites of injection re- 
vealed naught beyond discoloration by the bile, and histologic examination was 
essentially the same in both, to wit: diffuse round cell infiltration, edema, hyaliniza- 
tion, and areas of hyperemia and extravasation of blood. 

DISCUSSION AND CONCLUSIONS 

It should be emphasized first that all samples of mecouium used in 
experiments were sterile to baeteriologie culture and any effects ob- 
served are due to the substance under investigation and not due to 
bacterial contaminants. A review of the protocols shows that me- 
conium possesses definite toxic properties of a low grade nature, very 
similar to those of bile, but much more pronounced in its local effects 
than bile. This perhaps is due to certain of the constituents of me- 
conium such as lipoids, lanugo hair, epithelial debris, etc., which lend 
to it its viscid gelatinous consistency, and explain more intense, irri- 
tating local action, viz. : Intramuscular and subcutaneous abscesses 
are much more marked and localized in case of mecouium than in case 
of bile. It has been seen that intraperitoneal injection of meconium 
into rats is invariablj^ followed by definite pathologic sequelae, such 
as omental reaction, serous exudation, etc., and at the same time one 
must keep in mind the fact that rats are notoriously resistant to the 
ordinaiy human infections. Bile is very toxic when administered in- 
travenously and a filtered meconium suspension possesses the same 
property to a lesser degi’ee, since the latter contains less of the bile sails 
than does pure liver or gall bladder bile. An important fact is, that 
meconium may produce adhesions in places where it is carried by 
peristalsis (see experiments on dogs). 

The princi])al practical value of this Avork concerns its application 
to the technique of cesarean section. Adequate protection of Auscera 
and peritoneal surfaces is omitted by many operators and suction ap- 
paratus may be inadequate or unobtainable. Fortunately, contamina- 
tion Avith meconium is not frequent a.nd AAdien meconium escapes m 
semisolid fonn, it may easily be wiped aAvay, but Avhen a considei’able 
amount of amniotic fluid AAdth much meconium in suspension gushes 
into the field of operation, the tissues become bathed in the mixture. 
The occasional case demanding cesarean section Avhen intrapartum 
infection exists should be e.specially safeguarded since meconium en- 
courages adhesions in general as AA'ell as infection and suppuration m 
the operative field. ‘When a lai-ge amount of amniotic fluid is demon- 
strable, vaginal rupture of the membranes may be done in order to 
forestall any possibility of .spill of the liquid contents into the peri- 
toneal caA'ity. 
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connective tissues containing masses of polymorphonuclear leucocytes; occasional 
round cells 'were seen. The nuclei of the connective tissue elements varied consider- 
ably in chromatin content, frequently containing nucleoli and mitotic figures. Diag- 
nosis: marked proliferation of connective tissue, apparently in response to a 

chronic inflammation, and early scar tissue formation. 

A young 20 pound male dog was injected intraperitoneally with 20 c.c. of a thick 
suspension of meconium in saline; the dog showed no untoward effects and was 
killed and posted on the fifth day following injection. The gross findings: the 
peritoneal surfaces were smooth and shiny but the abdominal cavity contained 
about 60 c.c. of a somewhat turbid dirty yellow fluid; the omentum was hj'peremic 
and somewhat reddish brown in color; spleen slightly enlarged and moderately firm; 
the upper surface of the right lobe of the liver contained a bit of inspissated 
meconium and was adherent to the diaphragm by soft adliesion. Microscopic 
examination revealed moderate hyperplasia of the spleen, and swelling and degenera- 
tion of the tubular elements of the kidney. The area of diaphragm adherent to the 
liver contained a fibrinous exudate upon its serous surface and enmeshed in the 
fibrinous network were scattered clumps of both round cells and polymoi’phonuclear 
leucocjdes. 

Intramuscular Injection . — One cubic centimeter of an unfiltered boiled 10 per 
cent suspension of meconium was injected into the right thigh of a rat. The animal 
developed a palpable abscess and was killed two weeks later. An abscess measuring 
about 1 by 1 by 1 cm. was situated in the muscles of the medial aspects of the 
thigh; the abscess contained a thick brownish yellow material very much like an 
admixture of pus and meconium. Histologically the abscessed area contained many 
round cells and degenerated muscle fibers and nuclei; a wall of leucocytes and 
connective tissue cells surrounded the area of necrosis, and even beyond the walling- 
off process muscle fiber showed degeneration. 

Suheutaneous Injection . — One cubic centimeter of the above suspension was in- 
jected into the flank of another rat, and it too was killed two weeks later. At 
autopsy the animal had a subcutaneous abscess which also extended into the deeper 
tissues. The area measured 2 by 2 cm., appeared grajdsh yellow in color, and 
resembled a localized cellulitis. Pathologic diagnosis: chronic organizing inflam- 
matory reaction with prevalence of round cells; infiltration of adjoining muscle 
tissue by round cells and disintegration of muscle fiber. 

Instillation of Unfiltered Meconium Into the Uterus . — After performing laparot- 
omy, the uteri of two dogs were incised (about one inch) and the right uterine 
horn in each case was soiled with several bits of sterile meconium. The uterine in- 
cisions were then closed in the usual way and the animals killed on the fifth and 
tenth days, respectively, following the operation. The autopsy findings are essentially 
the same for both animals; the right horn is encased by soft adhesions, the serosal 
surface in the region of the incision is markedly injected and enlarged in comparison 
with the left hoim. Upon opening the uterus, the lumen was filled with a thick 
brownish material and grossly the mucosal surfaces of both horns seemed similar. 
Microscopically, the infected horn showed evidences of an acute inflammatory 
reaction, viz., fibrinous placques with clumps of leucocytes, edema and round cell 
invasion of the superficial layers of the endometrium. 

Bile Controls . — Toxicity experiments. A series of rats were injected intra- 
peritoneally with graded amounts of sterile human bile (% to 2 c.c.). The rats 
seemed normal and were killed at intervals of from three to ten days after injection. 
A typical protocol: the peritoneum was shiny, but the blood vessels were prominent; 
the abdomen contained a small amount of clear fluid and several of the intestinal 
coils were bile tinged; soft adhesions of omentum to liver. Microscopic examina- 
tion: A number of round cells were present in the omentum and several areas of 
liyaline-like material were found. The spleen was hypeinmic and somewhat hyper- 
plastic. 

Intramuscular Injection . — Each of two rats received 0.5 c.c. of bile into the thigh 
muscles of the right hind leg; the rats were killed, seven and eight days following 
injection; the one killed on the seventh day had gross enlargement and indura- 
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In a review of the literature on tliis subject, one is impressed with tlie compara- 
tive dearth of material and the infrcquencj^ with wliich articles have appeared 
in our journals. 

I desire therefore to report the following case of puerperal sepsis, treated at the 
Betli-El Hospital, Brooklyn. 

Case 89599. — L. Z., aged 22, white, i)rimigravida, ante partum course essentially 
negative. Pelvic measurements relatively ample. Past medical history negative 
except for appendectomy about one year prior to present pregnancy, with unevent- 
ful convalescence. On Aug. 6, 1937, after a labor of nine hours and fifty' minutes, 
patient was delivered spontaneously of a living male baby (weight 6 pounds, 14 
ounces) in L.O.A. position. A right mediolateral episiotomy was repaired. At the 
end of labor, temperature 100.4° F., pulse 68, respirations 22, blood pressure 100/80. 
After thirty-six hours, patient had a chill, complained of soreness throughout the 
body, associated with a dry hacking, unproductive cough. Temperature 103.4° F., 
pulse 120, respirations 24. Phy.sical examination at this time revealed no intra- 
abdominal or intrathoracic lesion. 

Second day after delivery: Temperature 107.2° F., pulse 100, respirations 28. 
Medical examination was negative except for moderate tenderness in both lower 
quadrants. Urinalysis negative. Lochia foul. R.B.C. 3,500,000, Hg. 70 per cent, 
W.B.C. 18,000. Poly'morplionucleai’s 84 per cent and monocy’tes 16 per cent. Blood 
culture (aerobic) negative after forty-eight hours. 

Third, fourth, fifth days after delivery were marked by severe chills, occurring 
as often as every eight hours, followed by' temperatures ranging from 105° to 108.4° 
F. In spite of this hyperpyrexia, the patient did not appear to be acutely ill, except 
for labial cyanosis. A second aerobic blood culture proved negative. Eepcated 
physical examinations were negative. 

On the sixth day, anaerobic blood culture was returned positive for anaerohic 
hemolytic streptococcus. General condition remained the same for the seventh day, 
averaging two to three chills within twenty-four hours. However, on the eighth day, 
the patient was seized with a sharp stabbing pain, in the left axilla, radiating to 
the left shoulder. Patient became cyanotic and dyspneic and was racked by a 
paroxysmal cough, followed by a sanguineous expectoration. Examination revealed 
fine and coarse rales in the left axilla and a pleural friction to-and-fro rub. Impres- 
sion: pulmonary embolism. The pulmonary distress and cyanosis made it impera- 
tive that the patient be placed in an oxygen tent for relief. For the next nine 
days the chills were neither so severe nor the temperature so high. On the eighteenth 
day, the following phy'sical signs indicated a left pyopneumothorax. The patient was 
dyspneic, moderately cyanotic and extremely' pale. The left chest was completely 
tympanitic with absence of vocal fremitus and breatli sounds, anteriorly. Posteriorly 
and in the lower left axilla there was caveraous breathing and a metallic tinkle as 
well as a succussion sound. Tlie area of cardiac dullness was tympanitic and the 
heart was displaced to the right. A needle was inserted in the left eighth inter- 
space, at the angle of the scapula and 1,100 c.c. of a grayish purulent fluid witli 
distinct putrid or colon odor was removed. Portable roentgenograph showed ‘ a 
collapse of a hy'dropneumothorax on the left side with a fluid level extending from 
the base upward to the second interspace. The heart and mediastinum are displaced 
to the right. There is a proliferative infiltration noted throughout the right 
pulmonic field, mainly in the region of the right middle lobe, suggestive of broncho- 
pneumonia.” Two days later, on the twentieth day of illness, an open thoracotomy 
was performed along the left seventh rib. A large empyema cavity was found ex- 
tending from the .second interspace to the /liaphragm, filled witli putrid yellow pus. 
Culture of the jms revealed a mixed aerobic and anaerobic infection, but no hemolytic 
streptococcus. 

The same general condition prevailed for the next thirteen day.s, chills, hyper- 
pyrexia (in spite of the ample dr.ainage from the thoracotomy'), moderate dyspnea 
•and occasional cyanosis. At this time, blood culture became negative and patient 
showed signs of improvement, which continued until the iiatient’s discharge on the 
sixty-.sccond day of illness and forty-two days after the thoracotomy'. 
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SUMJIABY 

1. Meconium possesses a low grade toxicity and resembles bile in its 
pathologic properties, but produces a greater local inflammatory reac- 
tion than bile. 

2. Our findings confirm and show a definite basis for the observation 
that the spill containing meconium escaping into the peritoneal cavity 
of the mother or into the operative incision may lead to a j)eritonitis, 
to adhesions, or to delayed healing of the uterine and abdominal wound. 

3. This work emphasizes the necessity of adequate protection of all 
surfaces in the operative field from the contents of the ainniotic sac 
Avhen performing an abdominal cesarean section. 

W’'e are indebted to Dr. M. Corrifr.an for the liistoloBical studie.s and to Dr. H. 
Necbeles, Director of G. I, Research, for advice and facilities offered. 
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SEPSIS PUERPERALIS THROMBOPHLEBITICA PUTRIDA 
(SCHOTTMULLER SYNDROME) 

Oscar H. BLOoar, M.D., Brooklyn, N. Y. 

(From the Obstetrical Service of the Beth-El Eospital) 

M any investigators have, from time to time, noted and reported the presence 
of anaerobic streptococci, in the genital tract of normal pregnancies as well as 
in the nteri and blood stream in cases of postabortal and puerperal sepsis. Krdnig, 
in 1895, demonstrated obligate anaerobic streptococci in the female genital tract, 
work that was corroborated by Menge and later by Stohler and Winkler, who found 
anaerobic bacteria, for the greater part streptococci, in uterine cultures, in one-third 
of all their normal, fever-free post partums. Bohne was able to show the presence 
of anaerobic streptococci in the vaginal secretion of 20 per cent of his ante partum 
cases; these observations were confirmed by Natwig and Wegelius who found an 
even greater incidence. In America, Williams in 1898, Wadsworth and A. W. Lea, 
independently, confirmed the work hitherto reported. 

It remained, however, for Schottmiiller to arouse the curiosity of the obstetrician 
and gynecologist to more than mere academic interest in the detection and culture 
of this group of cocci, to observe the clinical picture produced by these bacteria, 
and to culture anaerobically all cases of postabortal and puerperal infection and 
thereby prove that hitherto negative aerobic cultures were very frequently positive 
when grown anaerobically. 

Schottmiiller ’s syndrome is characterized by: foul lochia (produced by putrid 
endometritis), high intermittent temperature, dulls, many small or one large lung 
abscess (resulting from embolism), pneumonia, empyema, and other complications 
of bacteremia, 
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sorted in the bladder and a probe guided in the same oridee posterior to the 
catheter and in tlie direction of the cervix. By rectal examination it was followed 
from tlie region of the cervix to near the obstruction, which felt about one-half ineli 
thick. By rectal examination the cervix felt longer than normal, the uterus and 
appendages being normal. The patient was instructed to return for further e.xaniina- 
tion at the next menstrual period. Inspection at this time sliowcd menstrual blood 
coming from the apparent urethral meatus. The patient entered tlie hospital follow- 
ing the period of bleeding. Examination under anesthesia was essentially as noted 
above. A small dilator was placed in the sinus leading toward the cervix. AVith 
this as a guide, a small anteroposterior incision was made in the occluding tissue. 
By means of blunt and sharp dissection the incision was deepened until the posterior 
w'all was penetrated. The little finger was inserted and revealed normal vaginal 
tissue. The dilator was brought into view and dissection carried out anteriorly until 
the dilator was freed. In.spection showed the urethral meatus to be recessed some- 
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what on the anterior vaginal wall. The excess tissue which was about three-eiglitii.s 
of an inch in thickness was trimmed and the raw edges approximated with sutures. 
A dilatation and curettage was done in the usual manner. The cervix was longer 
than normal, otherwise the internal genitalia were not remarkable. Subsequent 
follow-up showed a good reconstruction. (See Fig. 1.) 


DISCUSSION 

The possibilities for explaining this anomaly from the crnbryologic point of view 
are first that the posterior bulbous portion of the hymen grew too far toward tlie 
urethra and that the lateral slits formed by the invagination failed to materialize, 
the inferior aspect of the hymen proliferating abnormally. Second, the fusion of the 
proliferating vaginal epithelium and urogenital sinus failed, and third, the jdiig of 
vaginal epithelium, which normally proliferate.s eccentrically and posteriorly, pro- 
liferated only toward the urethra. That the case presented is not an imperforate 
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Prontosil and prontylin ivcrc used, but "vvc Avere compelled to discontinue their use 
because of occasional attachs of cyanosis which may have been caused by the 
pulmonary complications and not by sulphemoglobinemia. Blood transfusions were 
employed but with little apparent effect. Total of 1,350 c.c. of Avhole blood in doses 
of 150 c.c. were given by the citrate method, particularly at the onset. Bivanol, one 
of the aniline dyes, much in vogue in the 1920 ’s, was also utilized in an effort to 
combat this condition, but to no avail. All known methods of treatment had ap- 
parently been useless. Therefore, with a hope that so-called specific therapj' might 
be effective, we obtained and injected intramuscularly convalescent scarlet fever 
serum, in doses of 50 c.c. every eight hours, for a total of 1,5G0 c.c. 

I wish to express my deep appreciation of tlio hearty and willing- cooperation of 
Dr. S. Levine of the Medical Department and Dr. B. Kogut of the Surgical Service 
in the treatment of this case. -Also my thanks to Dr. A. Koplowitz for his per- 
mission to report tills rare and interesting case from his service. 
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APLASIA OF THE LOWER FEMALE GENITAL TRACT 
C. A. Elden, M.D., Rochester, N. Y. 

(From the Department of Ohstctrics and Gynecology, School of Medicine and 
Dentistry, the University of Bochester) 

A jST understanding of developmental anomalies and malformations of the 
lower genital tract of the female must of necessity take in account embryologj'. 
Four conceptions, nuTnely, (1) that the lower vagina and hymen are Mullerian in 
origin; (2) that they arc Mullerian and Wolffian in origin; (3) that they are 
totally derived from the urogenital sinus; (4) that they are Mullerian and urogenital, 
have been considered. Kotfi has recently reviewed the literature and has presented 
excellent evidence from studying human fetuses that the upper four-fifths of the 
vagina are Mullerian in origin and that the lower fifth and the hjanen are formed 
from the Mullerian ducts and the sinovaginal bulbs, the latter arising from the 
epithelium of the urogenital sinus. The hymen is made up of two lateral lips 
and an inferior segment. The inferior segment is disc-like. Internally it is lined 
by stratified squamous epithelium of the vagina and externally by the stratified 
columnar epithelium of the urogenital sinus. Between these two epithelial coats is 
the compressed stroma of the vagina and urogenital sinus. Koff'si conception of the 
embryology of this part of the female genitalia seems clear-cut, and the following 
case is presented as a developmental anomaly based on his findings. 

The patient is a forty-year-old single female who complained of irregular and 
profuse menstruation for tlie past three months. Bleeding was accompanied by the 
passage of clots, bright red blood, and dysmenorrhea, none of which she had 
previously experienced. There Avere no menopausal symptoms or symptoms of 
hypothyroidism. Neither was there any other vaginal discharge. Local examination 
revealed normal appearing external genitalia. Further inspection showed no hymenal 
opening and a urethral meatus somewhat larger than normal. A catheter was in- 
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2 or 3 cm. above the left IPoupart’s ligament. This was dull to percussion but sensi- 
tive to touch. Pelvic examination revealed an intact virginal introitus. On rectal 
palpation the cervix was found to point anteriorly. The uterus was normal in size, 
retroverted and crowded over to the right. A tense, cystic globular mass about G or 
7 cm. in diameter filled the left fornix and encroached upon the cul-de-sac. Tlie 
laboratory data were not unusual. A diagnosis of left ovarian cj'st was made. 

Under ether anesthesia laparotomy was performed on Peb. 24, 1937 through a mid- 
line scar 10 cm. in length. About 30 c.c. of serosanguincous fluid was found free 
in the pelvic cavity. The uterus was small and pubescent. The right tube and ovary 
were normal. A Morgagni cyst about 2 cm. in diameter was found in the outer 
end of tlie right broad ligament. The left tube was converted into a retort-shaped 
structure, the dilated ampullar segment measuring about 5 cm. in diameter. Two 
twists were found at the junction of the middle and outer thirds of the tube, just 
external to the outer edge of the mesovarium. The wall of the tube distal to the site 
of strangulation was dark and hemorrhagic, the remainder was normal in color and 
appearance. The left ovary was normal in size and color. Tlie left tube was un- 
twisted, resected, and excised at its interstitial portion. The normal left ovarj' was 
retained. The raw surfaces were peritonized by the round ligament and the left 
ovary suspended. The Morgagni cyst on the right was resected and the posterior 
leaf of the broad ligament closed. Tlie postoperative course was uneventful. ■ 



Fig-. 1. — The tube is enlarged and dilated in its outer third. In this zone the color is 

blue black, the peritoneum lusterless. 

The pathologic report follows: The .specimen consisted of a retort-shaped tube 
measuring 13 cm. in length, 5 mm. at the uterine insertion and G cm. in diameter 
in its distal third (Pig. 1). The external appearance was varied. Tlie inner two- 
thirds of the tube presented a smooth shiny peritoneal coat which was somewhat 
injected. At the junction of the middle and outer thirds there was marked angula- 
tion. The twist previously described at this point was not well defined, probably the 
result of operative handling and fixation. The outer third of the organ was hemor- 
rhagic, blue gray, and lustcrless. The fimbriae were retracted and the abdominal 
ostium as such was no longer recognizable. 

The mesosalpinx in this zone was thickened and hemorrhagic. On section the 
dilated tubal segment was filled with blood which shelled easily from the underlying 
endosalpinx. The latter was smooth and blue gray In appearance. All folds had 
been obliterated. The tubal mu.«culature was hemorrhagic and markedly atrophic. 
Through the inner two-thirds the lumen was normal and free from blood. The folds 
were grossly normal, d’he muscle was slightly edematous. The serosa u'as injected. 
Jlicroscopically, section through the isthmic segment of the tube also included a zone 
of the muscular coat of the uterus. The tube lumen though narrow was normal and 
free from blood. The folds were short. The inner longitudinal muscle coat was 
well defined. The broad circular muscular coat was sharplj' difl’erentiated and in turn 
was succeeded by a second longitudinal coat which fused with the uterine musculature. 
A zone of loose areolar tissue, however, intervened. This contained several vessels 
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hymen is sho^^^l by the fact that menstrual blood escaped through the apparent 
urethral meatus, and had the hjunen been imperforate, the patient would have had 
a hematocolpos in her early menstrual life. McKelvey and Baxters presented a 
case of marked developmental anomaly, part of which showed the vagina ending in 
a blind pouch caudally. This part they claim had all the characteristics of normal 
vaginal tissue. They M their finding to Kolf’si conception or that of Mijsbergs 
the latter claiming that the lower part of the vagina is WolfSan in origin. Masson* 
illustrates a case similar to the one presented. In his case there is less vagina 
caudally and a sinus connecting the vagina cephalad to the urethra. Similar 
anomalies occur in female pseudohermaphrodites and hermaphrodites of undetermined 
sex.5 

CONCLUSIONS 

A ease of aplasia of tlie lower female tract is luesented which is believed to be 
due to a failure of the proliferating epithelial plug of the vagina to grow posteriorly 
and a failure of fusion with tlie sinovaginal bulbs. Tljat the inferior aspect of the 
hymen enters into the formation of the anomaly cannot be doubted. 
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SEGMENTAL TOESION OP FALLOPIAN TUBE 
IN A YOUNG VIRGIN'^ 

Samuel A. AVolfe, M.D., P.A.C.S., and Dawd Kuperstein, j\I.D., 

Brooklyn, N. Y. 

(From the Eepartment of Gynecology and Obstetrics, Greenpoint Eospital) 

T orsion in the Fallopian tube is uncommon and especially rare in the virgin. A 
review of the literature by McEaehern in 1934, revealed only 9 cases. Additional 
cases in virgins are recorded by Stark, Davies, Rogers, Darner, Jefferson, Gillies, 
Corlette, Michon, Block, and Michael. A study in December, 1935 made by K. F. D. 
Waters revealed 17 recorded cases of tubal torsion in young girls, although in this 
paper virginity was not a prerequisite. 

In the case abstracted below torsion has evidently occurred in a normal tube. This 
inference is supported by the age of the patient, virginity, and findings at operation. 

Miss M. E., aged 19 years, single, was admitted to the Greenpoint Hospital on Feb. 
17, 1937, complaining of pain in the left lower quadrant. Childhood diseases included 
diphtheria and scarlet fever. Menstruation began at the age of thirteen, was always 
regular and of a twenty-eight day type, and of three days’ duration. The patient 
had typhoid fever in March, 1936 and was in bed for four weeks. This was followed 
by a period of amenorrhea for two months. Menstruation resumed in May, 1936 
was accompanied by severe cramplike pains localized to the left lower quadrant. 
Since then, menstruation has occurred every twenty-one days, for six days. Pain in 
the left lower abdomen has since appeared three days prior to menstruation, persisting 
until two days after completion of bleeding. 

Upon admission the temperature, pulse, and respirations were normal. Head, neck, 
and thorax revealed notlring of note. The abdomen presented an insensitive mass. 


Presented at a meeting of the Brooklyn Gynecological Society, March 4. 1338. 
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to the site of torsion. There was no evidence of inflammation. The opposite adnexa 
were normal. This case may be therefore viewed as one of segmental torsion and 
necrosis of a previously normal tube occurring in a young virgin. 

1530 President Street 


MELANOMA OF THE VULVA=» 

R. Charles Nucci, M.D., F.A.C.S., Pittsburgh, Pa. 

(From the Department of Gynecology of the Elisahelh Steel Magee Dospital and the 

University of Pittsburgh.) 

D UBING the jjast year it has been the writer’s good fortune to chance upon a 
very infrequent type of malignancy' of the vulva, namely, malignant melanoma. 
Mrs. M. I., a 76-year-old white woman, was seen in the Magee Dispensary com- 
plaining of “lumps” in the vulva and both inguinal regions. The patient stated 
that she had always had a small mole on the right labium majus. In October, 1932 
she flrst noticed black ‘ ‘ lumps ’ ’ on the right vulva, which were painless. Four 
months later they began to bleed and were considerably larger. On Feb. 13, 193G, 
“lumps” were observed in the right groin, following three operations a month 
previously under local anesthesia. Six weeks before admission the patient felt 
additional “lumps” in the left groin. At this time she had had a serosanguineous 
vaginal discharge for about eighteen months. The “lumps” had been painful for 
about two years and were becoming progressively larger. She had lost only a 
slight amount of weight. Associated symptoms included headache, blurring of 
vision, tinnitus, and episodes of abdominal discomfort following ingestion of fried 
foods. The men.strual history was normal and the menopause occurred at the age 
of fifty. She had had two normal full-term pregnancies. The past medical history 
included typhoid, measles, influenza, and diphtheria. The family history was nega- 
tive for malignancy. 

There was marked wrinkling of the skin. The vessels were hard, tortuous, and 
sclerosed. She had complete dentures. The tonsils were enlarged. The heart was 
not enlarged but a few premature beats were noted. There was slight pretibial 
edema. 

The vulvar lesion (Fig. 1) consisted of a large somewhat nodular mass, irregu- 
larly the size of a tangerine, occupying the entire right labium minor and of a 
l^urplish color. The lower surface of the mass presented some ulceration and ex- 
tended out to the clitoris, prei)uce, upi)er part of left labium minor, and had m- 
filtrated through so that there were several jjigmented si)ots, of various sizes, on the 
outer surface of the right labium major. There were large firm masses in both 
inguinal regions. 

Laboratory findings . — The urine was negative except for a few white blood 
corpuscles. It was negative for melanin. Blood count: B. B. C., 3,690,000; 
"W. B. C., 5,550; polymorphonuclears, 56 per cent; lymphocytes, 43 per cent, pic 
blood sugar was 120 mg. Nonprotcin nitrogen was 24.3 mg. Kalm was negative. 
Sedimentation time was 20 min. 

Course in hospital . — On Dec. 21, 1930, under gas-ether anesthesia a biopsy' nas 
taken and four radium needles, containing 121^ mg. of radium each, were inscrtei 
directly into the vulvar mass, for a period of forty-eight hours (2,400 mg. hr. o 
radiation) . 

Pathologic Deport From Biopsy . — The tumor (Fig. 2) was composed of a pleo- 
morphic type of cell, varying from spindle cell type to a large epithelial type. T c 
cells varied in their melanin content, some of them being melanin free, and otnera 

•Bead at a nicctinB' of the Pittsburgh Obstetrical and Gynecological Soclct>. 
February 7, 1938. 
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about wliicli ^Yere collections of lymphocj'tes especially prominent about the veins. 
The muscle fasciculi of the uterus showed slight edema and capillary engorgement. 
Just beneath the perimetrium the capillaries contained an occasional polymorpho- 
nuclear leucocyte. About them too were moderate numbers of lymphocytes and 
occasional plasma cells. In the outer segment of the tube, distal to the point of 
torsion, the tube lumen was widely dilated. All the folds had been obliterated (Fig. 
2). The lining epithelium and muscle fasciculi were all necrotic for the nuclear 
elements had disappeared and only cell shadows remained. Edema was evidenced 
by wide separation of the muscle cells and the presence of granular fibrin between the 
interstices. At the periphery a narrow segment of viable muscle and connective 
tissue fibers was found. Zones of interstitial hemorrhage were present. An occa- 
sional Ijanphocyte was encountered. The detached blood clot found in the tube lumen 
was free from chorionic villi. Torsion and necrosis of the distal third of the tube 
found at operation was accordingly confirmed. Tnflammatorj' reaction in the viable 
segment was evidentlj' secondaiy. 



Fig. 2. — X80. A se^ent of tube wall through the dilated and necrotic ampullar 
zone. All folds have been obliterated. The muscle and connective tissue fibers are 
necrotic, only the cell shadows remain. No exudate is present. The blood clot was 
artificially removed from the tube lumen. 

In retrospect, this case may be considered as one of torsion beginning with the 
first menstruation after an attach of typhoid fever, terminating in complete necrosis 
of the twisted segment. Pre-existing inflammation was not a factor, for the hymen 
was found intact and no pathology was present in the uterus and right adnexa. 
Furthermore the involved tube showed no evidence of inflammation in mucosa or 
muscle proximal to the site of occlusion. 

CONCLUSIONS 

A case of segmental torsion and necro.sis of the left tube occurring in a virgin 
is herein recorded; The onset was sudden in the early menstrual phase. The 
left sided pain recurred monthly until admission to the hospital. A twisted tube 
with two complete turns at the junction of the middle and outer tliirds was 
erroneously interpreted as an ovarian cyst. Pathologically, the dilated portion of the 
tube was the seat of an old hematoma and the wall was completely necrotic distal 
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much of the growth as possible. Accordingly, under gas anesthesia, a cautery 
excision of the growth was performed. During the procedure, all areas where 
the melanoma had reached the surface, were fulgurated with the electric current. 
Following the operative procedure, the patient was more comfortable, but continued 
to lose considerable rveight and developed a moderately severe cough. On Fob. 21, 
1937, the patient began to develop symptoms of pulmonary congestion and there- 
after the course was progressively downward and terminated in death on March 1, 
1937. 

Autopsy revealed melanoma of the vulva with metastases to inguinal lymph 
nodes, lungs, stomach, and pancreas. Both lungs were riddled with tumor nodules 
which varied in size from that of a pea to that of a plum. The metastasis to the 
stomach consisted of a small, flat, white nodule on the greater curvature. Tlie 
metastasis to the pancreas was not seen in the gross examination of the organ, 
but microscopically consisted of a circumscribed mass of tumor tissue in wliich 
the cells were spindle shaped. In the lymph nodes, the lymphoid tissue was entirely 
replaced by tumor, with large areas of hemorrhage and necrosis. 

Acknowledgement is here made to Dr. B. Z. Cashman for permi.ssion to report this 
case : to Dr. Mortimer Cohen for the pathological data ; and to :Miss Ann Shlra.s for 
the photographs. 

3710 Fifth Avekuk 


C ARCING JIA OP THE CERVIX DURING PREGNANCY"' 
Samuel Goldstein, B.S., M.D., P.A.C.S., Pitt.sburgh, Pa. 

C AECINOMA of the cervix, being found so rarely as a coniidication of pregnancy, 
especially in women who are pregnant for the first time, prompted us to report 
this case. 

Case J-G234. — A white jjatient, E. P., aged 22 years, was admitted to the Gyne- 
cological Sendee of Dr. T. B. Carroll in the Montefiorc Hospital on Aug. 27, 1937. 
She was seen the w’eek prior in the Obstetrical Out-patient Department. Her chief 
complaint was that one week before admittance to the hospital, she laid noticed 
spotting after coitus for the first time. This bleeding was painless. 

For a month or so prior to this, she had noticed a white vaginal nonodorous 
discharge. Her menstrual history shorved nothing irregular. Puberty occurred at 
sixteen years of age, her periods being regular, every twenty-eight days, lasting five 
day.s, and of moderate amount. Her la.st nien.strunl period was on Feb. 19, 19.1/ 
and of the usual duration. Patient had been married one year and had never 
been pregnant before. No history of abortions or miscarriages. Her family history 
showed no evidence of cancer or tuberculosis. Her fatlier and motlier, two 
brothers, and two sister.s, are all living and well. 

Abdominal examination revealed the abdomen enlarged to tlie size of about six 
months’ pregnancy. The baby was in B. O. A. position with fetal licart sound.s 
heard in the right lower quadrant. 

Vaginal Examination: Attached to the anterior lip of tlie cervix was a soft, 
friable, everting, cauliflower, vascular mass, the size of- a lemon, attached by a 
short pedicle. The uterus was not fixed, tlie fornices were clear, and tlie tumor 
with the cervix could be delivered entirely outside of the vagina. At first, one 
thought of the possibility of malignant degeneration of a cervical polyp. 

On Sept. 2, 1937 the patient was operated upon and the mass was removed with 
its small pedicle with the actual cautery. On Sept. 7, 3937 patient was in o.xccllen 
condition but said that she felt no fetal movements. Fetal heart sounds could no 
be heard. On Sept. 9, 1937 xmtient delivered lier.«elf of a maccrate/1 fetu.s, spon- 
taneously, with no complications. On Sept. 20, 3937 jiatient received a course o 

•Read at a meeting of the Pitt‘:burKh Obstetrical and GynecoloRical .Soclcl>. 
Februarj' 7, 1938. 
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so packed with pigment that the cell outline was lost. There were areas of 
necrosis, but for the most part the tumor was quite cellular. With the Wilder 
silver stain, some of the spindle-shaped cells had fibrils, while other cells were 
devoid of fibrils. The fibril-free cells predominated. The distribution of the pig- 
ment varied in different cells, some of the cells being so packed with pigment as to 
render obscure the cell outlines, while other cells were devoid of pigment. 

Diagnosis: Melanoma of the vulva. 



Fig. 1. 



Fig. 2. 


Following radiation, the mass seemed to shrink to about two-thirds of its former 
size and was the seat of a profuse seropurulent exudate, with the patient experienc- 
ing considerable discomfort in this area. On Jan. 17, 1937, under nitrous oxide 
anesthesia, radium needles were again inserted, this time around the periphery of 
the tumor and allowed to remain in situ for forty-eight hours (2400 mg. hr. of 
radiation). Symptoms continued practically the same, the patient losing gi-ound 
very rapidly. On Feb. 10, 1937, about seven vreeks after the initial radiation, due 
to the extreme discomfort of the lesion to the patient, it was decided to excise as 
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Pathological Begort, by Dr. K. Yardumian: Gross ITiiidings: . The specimen con- 
sisted of a tumor mass, measuring 6 by 5 by 4 cm. with a pedicle. It was ciiuli- 
flower-like, soft and friable in consistency, pinkish gray in color, showing areas of 
hemorrhage. 

Microscopic Findings: Sections of the tumor showed various pictures in different 
parts of the tissue. There were areas higlity vascular with poorly defined vascular 
walls with very little stroma. The cells were vacuolated, multiform, with a tendency 
to form giant cells, while in other parts there were islands of cells with tendency to 
form acini. Cells w’ere uniform in. size, hypochromatic nuclei, and. numerous mitotic 
figures. There were strands of fibrocoimective tissue, separating the acini. The 
general picture of the tumor was that of a very fast growing adenocarcinoma with 
areas resembling sarcomatous degeneration. However, this might have been due to 
the rapid course of the tumor. 

Diagnosis: Adenocarcinoma of the cervix (embryonic in type). 

Note: Since this report was submitted, the patient was seen in the clinic on 
March 11 and April 8, 1938. She had no complaints and was in excellent health, 
having gained four pounds. Pelvic examination revealed no evidence of metastasis, 
the cervix was clean and healed, the uterus in anterior position and freely movable, 
and of normal size and consistency. The parametria were free. 

I wish, to thank Dr. T. B. Carroll for permission to report this case and for hi.s 
helpful suggestions in the treatment. 

4135 Jenkins Akcade 


TORSION OF THE FALLOPIAN TUBE'' 

Sanford Kaminester, M.D., F.A.C.S., Brooklyn, N. Y. 

T he present case, in which torsion was produced by a small parovarian cyst, is re- 
ported simply to bring to mind the possibility of this condition existing in all 
cases of obscure intra-abdominal disturbance in the female. 

Mrs. L. S., married, white, was seen in consultation on Jan. 11, 1937. She was 
24 years of age and had been married for four years. At 'about the time of her 
marriage she had been operated upon for appendicitis. She had been pregnant once 
and had been delivered of an average size child two years after her marriage. One 
year before the occurrence of the present illness the patient had had an attack of 
pain in the left lower quadrant which had subsided after twenty-four hours without 
treatment. 

On Jan. 9, 1937, there had been an attack of severe pain over the left lower 
quadrant associated with vomiting. This pain continued with remissions for two day.«, 
at which time hospitalization was advised. The menses had always been regular and 
the last period had occurred on Dec. 25, 193G. 

Examination revealed a well-nourished, well-developed adult female who was 
suffering intensely. Temperature was 101.4° F., pulse 90, respiration 22, and 
blood pressure 124/80. Abdominal examination showed a well-healed, right rectus 
scar and also revealed marked tenderness in the left • lower quadrant associatcf 
with rebound tendernes.s. On pelvic examination there was no bleeding. The cervix 
was in position and very painful on attempted motion. The uterus could not be 
definitely made out due to the abdominal spasm and tenderness. In the left fornix 
there was a very tender, irregularly shaped mass. 

The urine was normal. Blood examination showed 9,750 white blood cells, willi 
72 per cent polymorphonuclear leucocytes. 

A preoperative diagnosis of torsion of an ovarian cyst .or hemorrhage from a 
ruptured follicle was made and laparotomy decided upon. 

• PrMcnted at a meeting of the Brooklyn Gynecological .Society, March I, 
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deep x-ray tlierapy. She was instructed to return in a month for radium treat- 
ment. The patient, however, was noncooperative and, in spite of urging by the 
social worker, did not return until Dec. 21, 1937. She was then given 3,600 mg. 



Fig. 1, — Cauliflower-like tumor mass, measuring 6 by 5 by 4 cm. with a pedicle, 

removed with the cauterj'. 



Fig. 2. — High Power 400 X H. E. Showing large undifferentiated epithelial cells, 
hyperchromatic nuclei, few mitoses, vacuolated cytoplasm. 

hr. of radium. Examination at that time revealed the cervix healed, uterus in 
anterior position, normal size, and freely movable, with the fornices clear. The 
blood count was within normal limits, urethral smear was negative for gonococci. 
The blood Wassermann was negative. 



ATRESIA OP THE VAGINA'" 

Joseph L. Baer, M.D., Chicago, III, 

I 'HE following case report deals with a complete atresia of the upper two-tliirds 
of the vagina, i.e., that portion of the vaginal tuhe which arises from tlie 
fusion of the lowermost parts of the Miillerian bodies. 

The patient, E. M., aged 16 years, had never menstruated. Her identical twin 
sister had menstruated more or less normally for approximately two years. The 
girl was seen by the school physician who found a mass in the abdomen. She was 
then brought to me. On examination the external genitalia were normal. It was 
possible to insert the first phalanx past the intact hymen into a closed pouch, the 
depth of which was no greater than 2 cm. On I'cctoabdominal examination the 
mass which the school phy.sician had felt was about the size of a four months’ 



j.’ijj. 1. — Pelvic roentgenopram by trans.abdonrilnal pneumoperitoneum .showing’ uterine 
mas.s with a more opaque core (hematometra). 

pregnancy, with something of the outline of the uterus, freely movable, insensitive 
and with a tapering lower polo. An intravenous pyelogram was made to mahe 
sure there was no anomaly of the urinary system, and then a transabdominal pelvic 
roentgenogram was made, in order to determine the amount of tissue that lay be- 
tween the lower pole of the mass and the apex of the exceedingly small vaginal 
tube. The approximate distance between this tiny vaginal vault and the lowermost 
pole of the uterine mass was (5 cm. Evidently only the ectodermal invagination had 
taken place. Tlie denser shadow witliin the uterine mass was interpreted as retained 
menstrual blood. 

Tlicre are two surgical approaches to this problem, one, vaginal, the^ other ab- 
dominal. In the literature two points are emphasized; first, that if possible, where 
there is functioning endometrium it is dc.sirablc to establish menstruation by con- 
necting the blind lower uterine pole with the vaginal pouch; second, in the adole.scen 

•Presented at a meeting of tlie Chicago Gynecological Society. December 17, 

518 



KAMINESTER; TORSION OP PALLOPIAN TUBE 


517 


Under spinal ■ anesthesia, the abdominal cavity was opened. The left tube was 
found in the cul-de-sac. It was freely movable and could easily be delivered into the 
wound. The distal half of the tube was swollen and hemorrhagic and almost black 
in color. It had twisted 180 degrees, this twist being produced by a small cystic 
tumor which was attached to the mesosalpinx by a fibrous band. The ovary was 
not involved. The right tube and ovary appeared normal. The left tube and ovary 
Avere removed, care being taken to transect through normal tissue to avoid the 
possibility of cutting through thrombosed vessels. Convalescence was uneventful. 

Examination of the remor'ed specimen showed the tube to be 9 cm. in length, 2 
cm. in diameter at its fimbriated end and 4 mm. at the proximal end. The outer 



Pig. 1. — Showing torsion of tube due to ovarian cyst. 

half was deeply hemorrhagic and swollen, altliough the fimbria were still distinct and 
the abdominal ostium patent. Attached to the mesosalpinx was a cystic structure 
measuring 2 by 3 cm. in diameter. This structure had caused beginning necrosis 
of the tube by strangulating it at its mid-portion. The wall of the cyst measured 3 
mm. in thickness and Avas infiltrated Avith blood. The ovary, Avhich measured 3 cm. 
in diameter, Avas normal on gross and microscopic study. The proximal part of 
the tube shoAved edema and some infiltration of the Avail with polymorphonuclear 
leucocytes. The distal portion and the Avail of the cyst Avere so hemorrhagic that no 
further detail could be made out. 


340 St. Johns Place 





A CASE OF Secondary abdominal precnancy* 

Craig Wright Mucihle, M.D., Philadelphia, Pa. 

(From the Philadelphia Lying-In Hospital) 

T he value of the diagnostic methods utilized in the following case of abdominal 
pregnancy seems to warrant its presentation. 

M. M., a 25-year-old negress, was admitted to the Pennsylvania Hospital on 
May 22, 1937. Menstruation began at the age of thirteen years, occurred regularly 
every twenty-eight days, lasting three and a half days and was accompanied by 
cramps at the onset. She was married in June, 1933; was delivered of one child 
by breech extraction in October, 1936. The last menstrual period prior to- admission 
began on Dec. 2, 1936 and lasted three days. 

Prom the middle of December, until her admission, she had been more or less 
constantly troubled by distention, gaseous eructation, and constipation. 

On Jan. 17, 1937 she was admitted to another hospital for six days because of 
vomiting, obstipation, and swelling of the abdomen. She improved rapidly under 
conservative treatment and was discharged with the diagnosis of autointoxication. 

On May 9, 1937 vaginal bleeding began and the following day the patient 
passed a piece of tissue three inches long which she said “looked like a dog’s 
tail.” Slight vaginal bleeding continued for a ijeriod of ten days. She was 
admitted to the hospital on May 22 because of abdominal distention, vomiting, 
and constipation. Tlie temperature was 99.2° P.; pulse and respirations, normal. 
Tlie abdomen was tense, swollen, and signs of free peritoneal fluid were present. 
The abdominal enlargement was symmetrical and a mass was felt extending from 
the symphysis to a point one fmgerbreadth below the umbilicus. There was mod- 
erate tenderness but no rigidity. On examination the vaginal mucosa and cervix 
were soft and cyanotic. Ho adnexal masses were felt. There was no vaginal bleed- 
ing. The blood count was 2,900,000 red cells; 6,800 white cells, hemoglobin 8 gm.; 
the differential count was normal. 

On admission the tentative diagnoses were intrauterine pregnancy of five months’ 
duration or hydatidiform mole. 

Tlie Friedman test was positive but a quantitative determination revealed no 
excess of prolan. 

The piece of tissue which had been passed spontaneously was examined by Dr. 
Robert F. Horris, who submitted the following report: 

“The tissue in formalin was cylindrical and measured 6 cm. by 2 cm. It was 
reddish brown in color with a rough granular surface. Grossly it appeared to be 
a cast of necrotic tissue from the uterine cavity. Microscopically the tissue was 
somewhat autolyzed and consisted entirely of decidual cells with pink cytoplasm and 
large dark staining nuclei which appeared normal. There was no variation in 
the size, shape, or staining qualities of the cells. No chorionic villi were seen. 
The presence of decidual tissue without chorionic villi suggests the possibility of 
an extrauterine pregnancy. Diagnosis: Decidual cast from uterine cavity.” 

The liistory of amenorrhea and the size of the abdominal tumor indicated preg- 
nancy. This was confirmed by a positive Friedman test. Abdominal distention and 
pain constituted the chief complaints. The absence of chorionic villi in the decidual 
cast suggested extrauterine pregnane}-. 

On x-ray examination, Dr. Paul Bishop submitted the following report: 

“There is a single fetus lying transversely across the upper abdomen, the head 
to the maternal left side, the buttocks to the right. The stomach is displaced 
upward, the transverse colon downward and the fetus does not seem to be^ con- 
ned od with the uterus.” In conference. Bishop pointed out that a loop of intes- 
tine was lying helow the fetus instead of being displaced upward by tlie growing 

uterus. ■ ■ r 

To clarify the diagnosi.s, an x-ray .study was made after intrauterine injection 

of iodized oil: 

“On the injection of lipiodol the uterus is found to be slightly larger than the 
average nongravid uterus and tilted toward the left side. The fctu.s is found to 

‘Read at a meeting of the Obstotrtcnl Society of Plilladelpblri, January C. Rf.tR. 

520 



BAER: ATRESIA OP VAGINA 


519 


girl^ it is highly desirable to do nothing more, but to await marriage. If the tiny 
vaginal tube remains inadequate for coitus and it becomes necessary to do a vaginal 
plastic operation, then marital coitus is essential to the permanent success of the 
plastic operation. So in tliis instance the vaginal approach was selected. 

Under ethylene-oxygen anesthesia the apex of this tiny vaginal vault was split 
transversely, and then with a sound in the urethra and bladder and the assistant's 
finger in the rectum, we proceeded ndth blunt and sharp dissection through the 
rectovaginal tissue. Meanwhile abdominal pressure was made to bring the lower 
pole of the mass somewhat closer to the cul-de-sac. Eventuallj' it was possible to 
grasp the lower pole with a tenaculum, and then with a little further blunt dissection 
a single droplet of black, thick fluid appeared, obviously some retained menstrual 
blood. With sound exploration the canal of the cervix was identified and dilated. 



Pigr, 2 . — Same plus visualization of hj-poplastic vaginal pouch distended by opaque 
medium. Note the distance between the vaginal vault and the uterine mass. 

Approximately 10 to 12 ounces of retained black menstrual blood escaped. The so- 
called cervix was then brought down to the level of the little vaginal vault where 
it was anchored with mattress sutures. The girl made an uneventful convalescence. 
The date of the operation was October 16 and last week, December 10, she had her 
first normal menstrual period. 

The abdominal approach in these patients is distinctly unsatisfactory. The 
depth of the cul-de-sac and the dissection necessary to reach such a tiny vaginal 
pouch from above is obviously more difficult than the approach from below. How- 
ever, if the all-important preliminarj" intravenous pyelogram reveals possible in- 
volvement of one or both ureters in the anomalous development, then the abdominal 
approach becomes the safer route. 


104 South Michiga.x Avekue 
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THE INTRAVENOUS ADMINISTRATION OF POSTPITUITARY 
EXTRACT FOR OBSTETRIC PURPOSES 

A Note on the T^^^^:NTY-PIFTFI Anniversary op the Introduction op 

This Procedure 

J. Hofbauer, M.D., Cincinnati, Ohio 

“Finality is rarely attained in any field of human interest.” 

— LaFayette B. Mendel. 

T here is perfect unanimity regarding tlie unique merit of post- 
pituitarj’- extract liotli for the initiation and stimulation of regular 
intermittent uterine contractions at term and during labor. While in the 
past the drug has been almost exclusively employed by subcutaneous 
injection, increased interest is being evidenced in recent years in its 
intravenous administration. It is my purpose in this communication to 
give a comprehensive review of the indications and contraindications of 
the use of this method for various obstetric conditions, as established by 
actual experience and also to correct certain recent misrepresentations. 

In 1912, now twenty-six-years ago, the present writer advocated the 
intravenous administration of pituitaiy extract “when dui’ing labor an 
immediate and prompt response is essential. ’ In a more extended paper, 
the indications for tliis new method were discussed and a dose of two or 
three minims of the commercial preparation, routinely diluted with 1 c.c. 
of normal saline solution and to be injected slowly, was recommended.® 
Abortion. — ^While in one of his early publications on the .subject, the 
author emphasized that, for the induction of abortion pituitary extract 
is of no avail, its intravenous administration preceding intrauterine ma- 
nipulations for emptying the uterine cavity, Avas found highly satisfac- 
tory. The fact that the Avail of the pregnant uterus contracts rigidly in 
re.sponse to its intravenous injection, renders any attempt to remoA'c the 
remnants of the product of conception instnimentally, easier and Ie.ss 
risky, e.specially in less trained hands. In pi'eference to the intraA^enous 
administration by an assistant, I, as a routine for the pa.st fcAV years, inject 
an ampoule of olxstetric pituitrin into the subdance of the posterior hp 
of the uierine cervix Avith uniformly satisfactory results. Vigorous spastic 
contractions of the uterine muscle ensues almost immediately. In our 
series of observations it Avas AA^orthy of note that the Avail of the uterine 
cervix remained unaffected, AA’hile the musculature of the fundus im- 
mediately re.sponded to the intracervical injection of pituitrin. _ These 
clinical obserAmtions of the insensitivity of the uterine cervix to pituitary 
extract have, of late, been fully confirmed by NcAvton in experiments on 
laboratory animals.® 

Induction of Labor. — ^Wliile the oxjffocie principle of the posterior pi- 
tuitary lobe Avhen gh-en in .small doses .subcutaneoiislj', renders valuable 
service for the induction of labor at term,® the intraAmnous administra- 
tion of the drug for such inirposes is to be deprecated on account of the 
not infrequent occurrence of tetanic contractions of the uterus, Avbicn 
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be deiinitely outside the uterine cavity. No lipiodol has extended outward into 
the tubes.” 

Laparotomy was performed on May 27, 1937. The amniotic sac was adherent 
to the transverse colon. A stillborn, unmacerated fetus was removed. The placenta 
lay in a rent in the right IPallopian tube. The left tube and both ovaries were 
normal. The uterus was slightly enlarged. A supravaginal hysterectomy and right 
salpingectomy were performed. Maternal convalescence was uneventful. 

SUMMARY 

1. The patient was admitted because of abdominal pain and history of five 
months amenorrhea followed by vaginal bleeding. 

2. The Friedman test Avas positive. 

3. There rvere decidual cells present rvithout chorionic villi. 

4. Roentgenogram shoAved the fetus high in the abdomen. 

5. Uterosalpingogram revealed the uterus only slightly enlarged and displaced 
doAA’nAvard and to the left. 

CONCLUSION 

Examination of tissue from the uterine cavity for the presence of chorionic villi, 
and uterosalpingography are tAvo valuable aids in the diagnosis of abdominal preg- 
nancy. 


A PESSARY FOR MODERATELY-SIZED CYSTOCELES 

Cheney jM. Stmson, M.D., Philadelphia, Pa. 

(From the Department of Gynecology, Jefferson Medical College) 

T he illustration represents a modified Smith pessary, designed for the support of 
moderately-sized cystoceles. The modification differs from the regular Smith retro- 
displacement pessary, in that the smaller end, that AA'hich rests against the anterior 
vaginal Avail, affords a solid surface, against Avhich the cystocele may press. The 
vacancy, formerly enclosed at the smaller end of the pessary, is filled in AA’ith hard 



rubber, the same as that used in the rest of the pessary. There should be left at the 
larger end, the lumen, sufiSeient room for the cervix, and for the bar to slip in place 
in the posterior fornix. 

I have used sizes 0, 1, and 2, for moderately-sized cystoceles, where there was 
fairly good perineal support. In such cases this pessary proved quite satisfactory. 
But for the reason that perineal support is usually lacldng in larger cystoceles, I 
have not tried larger sizes. 


167 Harvey Street 
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generalized convulsions may occur in this group of patients following 
the exhibition of postpituitaiy preparations^” Schoekaert recently ob- 
served severe convulsions in three pre-eclaniptic women, following the 
administration of a few minims of postpituitary extra ctd'"* In. this con- 
junction, attention is called to my recent analysis of the hormonal aspect 
of the pathogenesis of eclampsia.^^ 

Cesarean Section. — Immediately after the delivery of the baby by 
cesarean section, I have routinely injected solution of pituitary into the 
cubital vein. The uterus blanches and remains firmlj'- contracted. Tliis 
procedure distinetlj'’ facilitates the insertion of sutures into the uterine 
wall. We feel that this method is in several respects superior to the 
intramural injection of postpituitary. Ergot is administered hypoder- 
mically as an efficient adjunct and safeguard, ten minutes after the intra- 
venous administration of pituitary extract. 

Anesthesia and. Analgesia. — ^Anesthetics and analgesics (chloroform, 
ether, pantopon, morphine, chloral) in no way impair the effect of solu- 
tion of postpituitary during labor.^ In 1928, the rectal administration 
of amytal was introduced. Our observations of rapid cervical dilatation, 
considerable alleviation of pain, amnesia, regularity of uterine contrac- 
tions liave been confirmed by several investigators. The evidence now 
at hand shows that the postpituitary oxytocic effect is not abolished 
in the parturient woman by amjdal or nembutal twilight sleep. 

Placenta Previa , — Ante-partum bleeding in cases of low implantation 
of the placenta and of placenta marginalis may be controlled, in most 
instances, by the artificial rupture of the membranes combined witli the 
subcutaneous administration of a minute amount of postpituitary. The 
resulting uterine activity presses the presenting vertex against the de- 
tached placental margin and uterine wmll and thus controls bleeding." 
The intravenous use of a solution of pituitary for placenta previa, a 
proeedui’e suggested by Sachs, Avarrants severe criticism. 

Post-partuni Atony. — No dissenting voice has ever been raised against 
tlie invaluable aid rendered tlie obstetrician bj" tlie intravenous exhibition 
of postpituitaiy extract in the treatment of post-partum atony. The con- 
sensus of opinion prevails that this method which Avas adAmcated by 
the Avriter in 1918, has savmd the life of the pai'turient Avoman on 
innumerable occasions. For the sucee.ssfn] treatment of uterine atony 
post partum, the intravenous injection of a solution of pituitary deserves 
special consideration. ‘ ‘ I belicAm it to be the greatest asset to the security 
of the doctor and the safety of his patient that has been giAmn us in 
3 'ears” (AJden, Jackson). With this method, a dramatic, immediate and 
sustained response is obtained, the uterus contracting Augorously and 
remaining finn. For many years, I haA'e folloAved the intravenous ad- 
ministration of postpituitary Avitli neo-ergotamine, and I hav'C ncA'cr been 
obliged to pack the uterine caA’ity. The same method is employed after 
replacement of the iimrted uterus. 
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may persist for several minutes and seriously endanger the fetus. The 
nasal route, on tlie other hand, represents an appropriate procedure for 
the induction of labor in both normal and complicated cases. 

Pyelitis . — Diminution of tone of the musculature of the ureter and 
ureteral dilatation were described by the author, in 1928, as constant con- 
comitants of normal gestation. Impairment of the expulsive forces of 
the ureter in the gravid state, with the atony even more marked in the 
presence of superimposed urinary infection, was stressed as a definite 
impediment to the free discharge of uriire, tiius enhaneiirg the risk of 
infection of the urinary tract and reducing its capacitj’- to eliminate an 
actual bacterial infection.'^ 

New efforts of therapeusis were Irased upon the observation in man and 
in animal experiments that the musculature of Iroth the renal pelvis and 
ureter respond with peristaltic movements to pituitary extract.^ This 
drug was found to act even more definitely irr the presence of consider- 
able atorry of the stnrctures. The inference was obvious. Augmenting 
the toire arrd peristalsis of tire irreter and, tlrus, acceleratirrg the drairrage 
of the atonic ureter irr cases of pyelitis, appeared a rational procedure. 
The exhibitiorr of solution of pitrritary, and recerrtly of pitressin, has 
proved useful in this respect. Our observatiorrs Irave been srrbstantiated 
by Keirnan,'’ Jona and Flecker,® DeLee," Stoeckel,® Draper,® Lower and' 
Naujoks. Striking relief of pain, associated with objective improvement, 
and diminution of the abrrormal elements in the irrirre, were apparent in 
the overwhelming majority of eases of pyelitis thus treated. Recently, 
we have combined with this treatment the oral administration of pronty- 
lin. In obstinate cases, when the subcutaneous injection of pitressin fails 
to remedy the situation, the intravenous route of administration has 
proved superior. Success was noted with this treatment in every case of 
pyelitis observed during the puerperium. Our experience demonstrates 
that in most instances of p,yelitis in pregnancy ureteral catheterization 
can advantageoiisly be obviated by the exhibition of a solution of post- 
pituitary, if combined with prontylin. For tliose rare cases which are 
not benefited by this method and require instrumental drainage, pi- 
tuitary therapy as an additional measure, has ijroved of distinct advan- 
tage. Even after normal pregna7icy, when during its course an undue 
number of leucoc^^dcs has been repeatedly observed, the exhibition of 
pituitaiy by the hypodermic or intravenous route, with a view to restoring 
the djTiamics of the ureter to normal, is well grounded in actual practice. 

Labor . — ^With the indications for the use of postpituitary extract dur- 
ing labor, I do not propose to deal in detail. The statement made in our 
first communications on the subject, that uterine inertia represents its 
principal indication, has withstood the te.st of time and progress. 

Repeatedly we have warned that pituitary extract is out of place in the 
presence of cervical obstruction, overstretched lower uterine segment, 
manifest disproportion, rigid perineum; and also, that misapprehension 
of the obstetric situation and indiscreet dosage invite calamity. In other 
words, the use of this potent remedy should be tempered with judgment, 
proper regard for indication and dosage being most essential. 

In my hands, the intravenous administration of one minim of solution 
of pituitary has proved serviceable during labor in cases which did not 
respond to the subcutaneous hypodermic administration of the drug. 

Eclampsia . — The heightened response of the pre-eclamptic and eclamp- 
tic woman to posterior pituitaiy extract constitutes a contraindication 
to its emploj’-ment. As observed in the previous paper on the subject. 
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There are many pitfalls and variables to be considered, therefore tlie 
question of dosage always demands thought and consideration. 

In the treatment of gonorrheal vaginitis of children as advised by 
Lewis^ 1,000 I.U. bj’’ vaginal suppository are given daily until the dis- 
charge becomes acid and gonococci disappear (total dosage 30-50,000 
I.U.). 

In the treatment of the menopause marked divergence of opinion 
exists. In a series of eases controlled by hormone assay and vaginal 
spreads- an average of 150,000 I.U. per month Avcre required. The 
estrogens were found equallj’- effective whether given by in.jection or 
by mouth, although larger dosage is required. Werners obtained re- 
lief of symptoms with as little as 5,000 I.U. total (500 I.U. every third 
day for ten doses) injected in oily medium. All agree that repeated 
courses of treatment are required at intervals as the sj^mptoms recur. 
Uterine bleeding may follow when medication is stopped. This form 
of treatment relieves not only tlie flushes and sweats but also psychical, 
arthritic, digestive and local vaginitic symptoms temporarily. 

To produce bleeding in amenorrhea a much larger dosage is required.^ 
Bleeding may result from one million I.U. ; frequently triple this amount 
is needed. The periodic return of menstruation by means of estrogens 
still remains a doubtful procedure, many careful oliservers liaving 
denied its success. 

Estrogens liave been used empirically for the treatment of numerous 
other conditions among which are hirsutes, toxemia of pregnancy, 
frigidity, sterility, dysmenorrhea, acne, etc. Theoretically such applica- 
tion appears illogical; the published reports are uncritical; no atlempl 
to standardize dosage can be made for these conditions. 

In prescribing and using estrogens the pliysician must select the prep- 
aration to be given according to the special requirements of the patient, 
keeping in mind the potency (I.U.), the vehicle, and the rate of absorp- 
tion and excretion. 


>Lcici.v, n. .V., and Adler, E. L.: J. A. AI. A. JflO: 20r.-l. 133C. 

-Frank, It. T., aoldhcrrjcr, M. A., and Salmon, U. J.: N. Y. St.-itc J. Med. VA-. 
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UVcJ-ncr, A. A., Jones, G., RoVerts, J., Broun, G. O., Ncilson, C. II., and Ilolhcr- 
vixch, N. O.: J. A. AL .L 10!): 1027, 1937. , . rr \ 

*Frank. It. T., Goldhcr/icr, M. A., Salmon, V. J., and Fclshin, G.: J- A. .m. ^ 
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Editorial 


The Dosage of the Estrogens 

T he increasing eniplojnnent of sex hormones in the treatment of 
gynecologic and other diseases calls for definite and accurate knowl- 
edge of the indications for their use and above all, of their dosage. 
\¥hile brilliant residts are claimed for them as substitutes after operative 
or radiation treatment, much confusion has arisen from the many trade 
names under which estrogenic compounds are dispensed. Refinements 
in manufacture have made some of them available in crystalline form, 
synthetically produced, particularly the estrogens which are common- 
ly knoAvn as estrone (theelin, ketohyclroxjmstrin, etc.) or estradiol 
(theelol, dihydroxyestrin, etc.). 

Their satisfactory clinical airplieation depends largely on proper and 
adequate dosage. 

The estrogens, one of the two female sex hormones, the other being 
progesterone, the nidatory corpus luteum liormone, are now available 
in pure crystalline form. The estrogens are used clinically mainly in 
the form of estrone (theelin, ketohydroxyestrin) or estradiol (theelol, 
diliydroxyestrin). Confusion arises from the many trade names under 
which estrogenic compounds are disguised, amniotin, theelin, progjmon- 
B and DH, ago and sistomensin, emmenin, menformon, to mention only 
a few. An international unit evaluating the potency of any given prep- 
aration of estrogens has been accepted. It is the effect produced by 0.1 
gamma (M.0,000 a gram) of estrone (theelin). This roughly corre- 
sponds to a mouse unit or fo 14 of a rat rmit. For uniformity’s sake 
all preparations should l)e standardized to the international unit (I.U.). 

Some of the preparations are dispensed in water sohtble, other in 
lipoid soluble form. The rate of absorption, continuity of action and con- 
sequent physiologic effect produced is profoundly influenced l)oth l)y the 
vehicle used and the site of injection. 

Water soluble preparations are both more rapidly absorbed and 
excreted. Consequently more frequent injections and larger dosage is 
required. Oily solutions are taken up more slowly. The rate of absorp- 
tion is more rapid from muscle than subcutaneous tissues. The dis- 
advantage arising from repeated oil injections are the possible formation 
of painful, long persisting indurations or granulomas. Several prep- 
arations can be given by mouth. This is preferable to the patient but 
does not permit of as accurate dosage as by the parenteral route, because 
the amount of absorption through the intestinal tract varies in different 
individuals and under different conditions of food intake and intestinal 
function. Absorption of estrogens through the vaginal mucosa and 
through the skin like^vise occurs. This method should not be used over 
long periods of time because carcinogenic potentialities are increased 
bj" topical application. 
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MEETING OF DECEMBEE 17, 1937 
The following papers were presented: 

Studies in the Evaluation of Mammography. Dr. Ralph A. Reis. 

Infant Mortality at the Cook County Hospital Among 16,000 Deliveries. Drs. 
David S. Hillis and S. J. Benensohn. (Bj^ invitation.) (For original article, 
see page 427.) ■ ’ 

The Pathologic Properties of Meconium. Drs. Wm. H. Ruhovits, E. Taft (by 
invitation) and F. Neuwelt (by invitation). (For original article, see page 501.) 
Effect of Placental Extract on Endometriosis. Dr. Alark T. Goldstine. 
Atresia of the Vagina. Dr. Jos. L. Baer. (For original artiele, see page 518.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAECE d, 1938 

The following papers and case reports were presented : 

Segmental Torsion of Fallopian Tube in a Young Virgin. Dr.s. Samuel A. Wolfe 
and David Kuperstein. (For original article, see page 509.) 

Torsion of the Fallopian Tube. Dr. S. Rlaniinester. (For original article, see 
page 516.) 

Primary Uterine Inertia. Dr. W^iliiam S. Smith. 

The Problem of Infant Mortality. Dr. Joshua Eonsheim. (For original article, 
see page 419.) 


Y^ASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF JANUAET US, 1937 
The following paper was presented: 

The Use of Para Amino Benzene Sulphonamide or Its Derivatives in the 
Treatment of Beta Haemolytic Streptococcal Infections. Dr. Perrin H. Long and 
Eleanor A. Bliss. 

MEETING OF MAECE 27, 1937 
The following papers were presented: 

Treatment of Gonorrheal Vulvovaginitis With Corhus-Ferry Filtrate. Dr. 1). 
H. Kushner. 

Diabetes Insipidus Complicated by Pregnancy. Dr. Herman Hert/.berg. 
Tumors of the Ovary. Dr. AVilliam Neill. 

MEETING OF OCTOBEE 23, 1937 
The following papers were presented: 

Neurotic Excoriations in Pregnancy. Dr. Edward IM. Ellerson. 

Impetigo Herpetiformis. Dr. I. Lewis Randier. 


OBSTETRICAL SOCIETY OP BOSTON 

MEETING OF NOV EM BEE IG, 19,'?7 
The following paper was presented: 

Obstetric Analgesia and Anesthesia. Dr. Charles P. Sheldon. 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


MEETING OF FEBEUAEY 7, 1938 
Tlie following papers were presented: 

Carcinoma of the Cervix During Pregnancy. Dr. Samuel Goldstein. (K’f 
original article, see page 514.) , . 

Melanoma of the Vulva. Dr. R. C. Nucci. (For original article, sec page 



Society Transactions 


NEW YOE.K OBSTBTEICAL SOCIETY 

MEETING OF NOYEMBEE 9, 1937 
The follo'R'ing paper was presented: 

A Contrihution to the History of Obstetrics in New York City. Dr. Claude 
E. Heaton. 

MEETING OF DECEMBEB U, 1937 
The following papers were presented: 

The Effect of Pregnancy on Women With Rheumatic Heart Disease. Dr. 
Burton K. Hamilton (by invitation). 

Heart Disease Complicating Pregnancy. Dr. H. J. Stander. (For original 
article, see page 413.) 


OBSTETEIOAL SOCIETY OP PHILADELPHIA 

MEETING OF NOYEMBEE 4, 1937 
The following paper was presented: 

Fetal Respiration in Relation to Atelectasis and Intrauterine Pneumonia. Drs. 
Franklin F. Snyder and kl. Rosenfeld. (For original article, see page 363.) 

MEETING OF DECEMBEE 2, 1937 
The following papers were presented: 

The Prenatal Management of Breech Presentation. Dr. Jos. V. Missett. 

The Management of Breech Deliveries. Dr. Roy W. Mohler. (For original 
article, see page 400.) 


MEETING OF JANUARY 6, 1938 
The following papers were presented: 

A Case of Secondary Abdominal Pregnancy. Dr. C. W. Muckle. (For original 
article, see page 520.) 

The Safety and Advantages of Office Currettage. Drs. S. Leon Israel and 
Charles Mazer. (For original article, see page 445.) 

An Evaluation of the Sedimentation Test in the Differential Diagnosis of Acute 
Pelvic Inflammatory Disease and Acute Appendicitis. Drs. Charles Lintgen and 
Kenneth Fry. (For original article, see page 393.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBER 22, 1937 
The following paper was presented: 

Inversion of the Dterus. Dr. Franklin E. Hall. 

Hyperemesis Gravidarum. Drs. J. E. Fitzgerald and A. Webster. (For original 
article, see page 460.) 


MEETING OF NOYEMBEE 19, 1937 
The following papers were presented: 

Complications of Radiation Therapy in Cancer of the Cervix. Dr. Max Cutler. 
Clinical Manifestation of Stricture of the Dreter in Women. Drs. E. L. 
Cornell and D. F. Endnick. 
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by the thyrotropic hormone are strikingly similar to those of exophthal- 
mic goiter in man, Marine speculated on the possibility that exophthal- 
mic goiter occurs when the capacity to produce antihormone is impaired. 
Van Coubert and Stahl showed tliat tliyroxin to a certain extent antag- 
onizes the physiologic activity of the anterior lobe of the pituitary, 
and Kuschinsky demonstrated that the thyrotropic hormone content of 
the pituitary gland is inversely proportional to the thyroxin output of 
the thyroid gland. 

For centuries it has been known that an increase in the size of tlie 
thyroid gland may occur during the menses and pregnancy and at tlie 
time of puberty and the menopause. Witliin comparatively recent years 
it has been noted that either hjToerthyroidism or hypothyroidism may he 
accompanied by disturbances of menstruation, a decrease of fcrlilit}', 
and abortion. Marine stated that complete castration of dogs and 
rats is usuallj' followed by a decrease in the size of the tliyroid gland 
and a lowered rate of metabolism. Van Horn found that moderate 
thyroid feeding helps to eliminate estrin, although at the same time it 
stimulates the gonadotropic hormone of the anterior lobe of the pitui- 
tary to an increased production of estrin. Three times as much estrin 
was required to induce estrus in rats fed thyroid .substance as in rats 
not so fed. It cannot lie assumed, hoAvever, that these clinical observa- 
tions or experimental findings are due to any selective action of the 
thyroid secretion on the ovaries or of the ovaries on the thyroid gland. 
In all probability the effects are produced through the anterior pituitary 
lobe, which acts as an intermediary. Evidence to support this belief is 
found in the temporary increase of gonadotropic and other activities 
of the pituitary gland following thyroidectomy and the decrease of 
thyrotropic as well as gonadotropic activity after injection of large 
doses of estrogenic substance. However, the work of Fluhmann sug- 
gests that thyroid substance inhibits the effect on the ovaries of tlie 
gonad-stimulating hormone of the anterior pituitary lobe and that this 
inhibition is the result of the direct effect on the ovary and not tlic 
result of indirect action through the anterior pituitary lobe. 

Mention has been made that the secretion of the thyroid gland stimu- 
lates the bod.y cells to produce energy and heat by regulating the rate 
of oxygen consumption. The normal average rate of metaboli.sm of the 
body, calculated according to the DuBois standard, has been arbitrarily 
placed at zero, with normal valuations between 10 per cent above and 
10 per cent below this figure. The state of pregnancy demands in- 
creased secretion of tlie thyroid gland. Sandiford and Wheeler found 
that this was due to the increasing mass of active protoplasmic tissue, 
consisting largely of the fetal tissues and partly of an increase m 
maternal structures incident to pregnancy. These authors found tiiaf 
during the early months of pregnancy, there was little if any increase 
in the basal metabolic rate, but that there was a distinct increase to 
-f20 or +25 per cent from the sixth month to the end of pregnancy. 
In 1931, Anselmino and Hoffmann demonstrated in the blood of preg- 
nant women a sukslance ivliich had the properties of thyroxin. This 
.sukstance reached a maximal concentration at term and was found 
only in small amounts on the sixth day jmst part urn. IVIussey, Plummer 
ami Boothby found that a basal metabolic rale of +25 or +30 per ceiit 
was not necessarily an indication of hyperthyroidism in the hater montlis 
of pregnancy. Plass and Toakam stated that, the total increase ot 
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THE THYEOID GLAND AND PREGNANCY"^ 

Robert D. Mussey, M.D., Rochester, Minn. 

(From the Section on Obstetrics and Gynecology, Mayo Clinic.) 

T he physiologic effect of pregnancy on the thyroid gland and the 
results of disorders of the thyroid gland on menstruation and the 
reproductive function have been the subject of considerable investiga- 
tion and comment. This paper is a review of the more notable articles 
on these subjects which have appeared in the literature since about 
1932. Mention is necessarily made of certain previous observations 
which clarify more. recent statements. 

There is an interrelationship of activity of the various endocrine 
glands. The function of the thyroid gland is the production of a secre- 
tion which activates heat and energy production by regulating the rate 
of oxidation in the cells throughout the body. The anterior lobe of the 
pituitary gland is the motor activator or dictator of activity of the 
endocrine glands but certain of its selective activities are held in check 
by at least some of these glands. For example, prolan regulates the 
ovarian secretion of estrin and progestin, but estrin in turn has an 
inhibitory action on the production of prolan by the anterior lobe of ’ 
tlie pituitary. Smith and others have demonstrated that removal of 
the pituitary glands of rats ivas foUoived by marked involution of the 
thyroid gland. These thyroid glands were restored to normal by the 
injection of fresh anterior pituitary substance. These and other ex- 
periments proved that the anterior lobe of the pituitary produces a 
secretion that stimulates and sustains the thyroid. This fraction of 
tlie secretion of the anterior pituitaiy lobe, tlic thyrotroiiic liormone, 
was isolated by Loeser in 1931 and by Anderson and Collip in 1933; 
the latter showed that this fraction acted on the thyroid and not on the 
sex glands. The thyrotropic hormone stimulates the activity of the 
thyroid cells to hyperplasia and the production of thyroxin and causes 
tlie release of stored colloid; too prolonged stimulation produces hyper- 
thyroidism or thyrotoxicosis. Blum, liowever, observed that the metab- 
olism stimulating effect of the daily administration of this thyrotropic 
hormone to rats and other animals was not sustained; after thirty to 
forty days the excessive rate of metabolism subsided, although the thy- 
roid gland still showed liyperplasia. Later Collip and Anderson showed 
that the resistance to thyrotropic hormone was not due to a tliyroid 
defense mechanism but to a substance circulating in the serum of the 
thyrotropic-resistant rat. Inasmuch as symptoms produced in animals 

♦Submitted for publication March 14, 1937. 
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tion is usually hyperactive in this condition. Our observations at tlic 
clinic would indicate that patients with hyperemesis may have either 
an increased or lowered basal metabolic rate, but this is only an occa- 
sional finding. 

hlany women witli a basal metabolic rate below the average level 
do not have symptoms attributable to the hypothyroid state. When 
symptoms are produced bj’' hypothjmoidism, the rate of metabolism can 
be elevated carefully by the daily oral administration of thyroid extract. 
Mussej^ and Haines have advised giving a standard brand of desiccated 
thyroid in doses of about 4 gr. (0.24 gm.) daily for three or four days 
and then dropping the dose to from 1 or 2 gr. (0.065 or 0.12 gm.) daily. 
Determinations of the basal metabolic rate should be made every four 
to seven days in order to regulate the dosage. The optimal level of 
metabolism for these patients seems to be from -5 to -8 per cent. After 
the dose is regulated, determinations of the basal metabolic rate may 
be made at intervals of weeks or months. The most important observa- 
tion made by those who have estimated the metabolic rate of many preg- 
nant women may well be the apparent connection between maternal 
hypothyroidism and fetal anomalies. A pregnant woman with known 
hj'pothyroidism should be given enough thyroid extract to raise her 
metabolic rate to within normal limits. In many'^ instances the metabolic 
rate will not show the usual rise during the third trimester of preg- 
nane.y. In fact we have noted symptoms of hyperthyroidism in a hypo- 
thymoid pregnant woman whose basal metabolic rate was elevated to 
+6 by the use of desiccated th.vroid. In eases of hy^pothy^roidism, Davis 
quite properly'- urged the institution early in pregnancy of thyroid 
medication; in fact, in recognized cases it should be begun prior to preg- 
nancy in order that possible abortions or maldevelopments of the fetus 
may^ be avoided. 

Mention has previously^ been made of the interrelationship of certain 
functions of the anterior lobe of the pituitaiy and of the thyu'oid and 
sex glands. The brief account of these functions has a bearing on 
recent, new data concerning the relationship of these three glands dur- 
ing pregnancy^. On the basis of this interrelationship 'Wiegand pos- 
tulated an interesting theoiy of the etiology' of eclampsia. Proof has 
been given of the presence in the blood of an antitlyrotropic hoi’mone. 
Wiegand stated that Tlerold had shoivn that, in the presence of increased 
thy'roid function, such as in hy'perthyroidism or during pregnancy, 
thei-e is a decrease of antithy'rotropic substances. After Eufinger and 
Anselmino and Hoffmann had found excessive function of the thyroid 
gland in eclamptics, Wiegand decided to examine the blood of healthy 
pregnant women and of women with eclampsia in order to determine, 
if possible, the relative presence of the antithyrotropic substance. After 
completing these examinations he stated that it was clear timl the 
blood of women with eclampsia had a decreased amount of antithyro- 
tropic substance and that this indicated in these patients an incrca.sed 
function of the thyroid gland which exceeded that of normal pi’cgnancy. 

In contrast with this evidence of hy'perf unction of the thyroid gland 
it is of interest to note that Kiistner reported administration of thyroxin 
in cei-tain eases of eclampsia and pre-eclampsia associated with 
edema and albuminuria. Breipohl commented on the work of Kiistner 
and cited the failure of response in similar cases in which patients were 
treated with thyroid under his supervision. 
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metabolism due to tlie rapid I’ate of metabolic processes in the fetal 
tissues is about 15 per cent. They accepted the opinion of Benedict 
that the prediction standards of metabolism are 5 per cent too high 
for normal women and stated that any rate above +20 per cent was 
potentially abnormal. Bloss made basal metabolic tests a routine part 
of prenatal care and concluded that a rate of more than +20 per cent 
indicated a condition of liyperthyroidism. Hughes found a low rate 
in 77 per cent of women in the second, tliird, and fourth months of 
pregnancy and in 60 per cent up to the fifth month. 

Women with a low liasal metabolic rate and myxedema often have 
menstrual disturbances; they do not conceive. Women with a low 
basal metabolic rate without evidence of myxedema maj^ suffer from 
severe menstrual disturbances, relative sterility, or abortion. Litzen- 
berg and Carey noted that about a third of 137 women with a low 
basal metabolic rate had menstrual difficulties. These and other authors 
were able to avert abortion by administering tlijunid extract to certain 
pregnant women with a low basal metabolic rate. Haines and Mussey 
reported a group of patients who had amenorrhea, oligomenorrhea, or 
menorrhagia and a low basal metabolic rate. These patients were 
treated onty by means of desiccated thyroid in sufficient dosage to raise 
and maintain the basal metaliolic rate at about -5 per cent. Definite 
improvement in the menstrual flow was obtained in 72 per cent of the 
cases of amenorrhea, in 55 per cent of those of oligomenorrhea, and in 
73 per cent of those of menorrhagia. 

Shute noted signs of mild hj^iothyroidism associated with an excess 
of estrin in the blood. He stated that the most sensitive diagnostic test 
for hypothyroidism is the reaction of the patient to thyroxin or thjn’oid 
extract. Patterson, Hunt and Nieodemus postulated that most thyroid 
disease is congenital. They concluded that: (1) the hypercholesteremia 
of pregnancy is due to a subclinical hypothyroidism tliat becomes exag- 
gerated as the result of the increased metabolic demands of pregnancy, 
(2) the hypothyroid mother absorbs fetal thyroxin, producing fetal 
hypothyroidism from which the thyroid gland reacts to produce extreme 
fetal hyperplasia, and (3) the fetal thyroid hyperactivity and hyper- 
plasia during development lead to permanent damage to the thyroid 
gland which, in later years and depending on the iodine supply and 
physiologic demands, may lead to clinically evident thyroid disease. 

Carey and Brumfield, Randall, Titus, Bloss and others have success- 
fully treated sterility among certain patients who had a low basal 
metabolic rate by the administration of sufficient thyroid extract to 
raise the rate to within normal limits. Hughes and Bloss noted an 
increased incidence of physical abnormalities among babies born to 
mothers who had hypothyroidism. The latter quoted Williams’ Obstet- 
rics to the effect that thyroid dysfunction results in a defective germ 
plasm and premature termination of pregnancy; if pregnancy con- 
tinues, monstrosities result. Davis reported that low basal metabolic 
rates were common in the Milwaukee area and believed that a consider- 
able number of children would have thjn’oid deficiency within a few 
years of birth if hjqoothyroid mothers did not receive thyroid medication 
during pregnancy. Bloss observed that most patients who suffered from 
nausea and vomiting had low basal metabolic rates and that relief was 
obtained upon administration of thjn.’oid substance. This is at variance 
with the experience of Davis and of Falls, who noted that thyroid func- 
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depending on the degree of maternal hypothyi’oidism and the extent of 
failure of the iodine supply. The extent of the fetal tliyroid disease 
will depend also on how greatly the lack of iodine may have previously 
affected the sperm cells or ovum or how much it affects the development 
and function of the fetal thyroid gland, during embryonic development 
and throughout pregnancy. The fetal thyroid disturbance may vary 
from simple goiter with adequate glandular function to that total lack 
of thyroid development and function which is exhibited by the cretin. 
Mussey and Plummer have summarized the relationship of colloid goiter 
to pregnancy as f oUoavs : ' ‘ The development of colloid or simple goiter 
during pregnancy may affect the future health of the mother, but it 
does not affect the normal progress of the pregnancy or the fetus unless 
the condition results in a sufficient degree of hypothyroidism to cause 
miscarriage or the development of colloid goiter or cretinism in the 
fetus. ’ ’ 

The sources of iodine are the soil, ground water, and the sea. Sea 
fish have a relativelj’- high content of iodine. The iodine content of 
leafy vegetables depends on the soil in which they were grown. In 
many regions where there is only a moderate lack of iodine, simple or 
colloid goiter does not become evident initil the age of adolescence. 
Marine and Kimball and others have noted improvement or subsidence 
of the colloid or simple adolescent goiter following the administration 
of iodine. Davis and others reported that the use of small doses of 
iodine taken throughout pregnancy will prevent further enlargement 
of colloid goiter and even sometimes cause the gland to diminish in 
size. In regions in which colloid goiter is endemic, iodine may he sup- 
plied in the form of iodized salt which, according to Marine, should l)e 
in the proportion of one part of potassium iodide to 100,000 parts of 
salt. As a prophylactic for adolescents 10 mg. of iodine each week is 
commonly advised. Means advises one drop of compound solution of 
iodine (Lugol’s solution) per \veek for adults. 

Simple goiter needs no treatment except iodine during pregnancy. 
Frazier and Ulrich report tlie observations of 1,350 women who had 
simple goiter during early pregnancy. No complications developed as 
a result of the goiter and there was only one miscarriage in the group. 
Tw'elve patients underwent operation on the thyroid after delivery. 

Mayo and Plummer and others have called attention to the develop- 
ment of new tissue, adenomatous goiter, which appears in many thyroid 
glands as the result of sustained .stimulation in conjunction with certain 
unknown factors. The formation of adenomatous tissue is not common 
in the adolescent or more newly formed colloid goiter, hut occurs wdli 
increasing frequency in -women Avith colloid goiter as tlie.v grow older. 
In many of these cases, especially in the presence of large simple goitcr.s, 
adenomatous nodules may he present in the gland and these may not he 
noticeable or may he difficult to detect. Although iodine is uselul ni 
the treatment of colloid goiter, observations indicate tliat the adminis- 
tration of preparations of iodine may cause the development of hyiiei- 
thy’roidLsm in cases of adenomatous goiter. It follows that prcjiaration.s 
of* iodine must he used with care in the treatment of adults who have 
large colloid goiters. For this reason ]\feans, as prcviou.sly mentioned, 
advised the use of one drop of compound solution of iodine tier week 
for adults in goitrous regions. 
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It lias been staled previously that the thyrotropic hormone of the 
anterior pituitary lobe governs the normal function of the thyroid gland, 
which is the production of its internal secretion, thyroxin. The thyroid 
gland, however, requires iodine for the release of this secretion. In a 
special article on the phj^siology of the thju-oid in 1935, Marine quoted 
the work of a number of investigators on the iodine content and re- 
quirements of the thyroid gland. Oswald showed that iodine in the 
gland was contained in colloid and he introduced the terms “thyro- 
globulin” and “ iodothyroglobulin. ” Marine and Kimball demonstrated 
that the iodine store “in general varied inversely with the degree of 
active hyperplasia; in extreme degrees of thyroid hyperplasia the iodine 
store was exhausted. . . . The normal human thyroid weighs from 20 t(' 
25 gm. and the maximum storage of iodine is from 20 to 25 mg., while 
the average normal total store is from 10 to 15 mg.” They stated that 
])art of the iodine fed to pregnant mothers is quicldj- stored in the fetal 
thyroid. 

Marine reported that work hypertrophy or hyperplasia of the thyroid 
gland occurs when its iodine content falls below 0.1 per cent of its dried 
weight. C. H. Mayo and H. S. Plummer stated, “A supply of iodine 
inadequate for the proper functioning of the thyroid gland, followed 
by a subnormal delivery of tlyroxin to the tissues, produces hypo- 
thyroidism; consequent elevation of intensity of thyroid stimulation 
causes diffuse hypertrophy of the thyroid gland; the secretory processes 
are altered; the diffuse hypertrophy disappears; colloid is stored in 
excess of the normal, and diffuse colloid goiter is the result.” 

So-called simple or colloid goiter, then, is the result of the deposit of 
colloid substance in the thyroid gland. This occurs when a functioning 
gland is not furnished with sufficient iodine to enable it to discharge 
all the thyroxin it is stimulated to produce. In other words, the deposit 
of colloid substance is not an indication of lowered thyroid function but 
rather of a deficient supply of available iodine. The amount of ingested 
iodine may be barely sufficient to supply the thyroid gland under or- 
dinary conditions and quite insufficient for the extra physiologic demand 
of increased metabolism which occurs at puberty, during pregnancy, and 
sometimes during menses and at the menopause. Under such condi- 
tions this results in the commonly noted ap])earance of colloid or simple 
goiter. When the supply of iodine is particularly meager, as in parts 
of Switzerland and to a lesser extent in some regions of this and other 
countries, there is commonly an especially noticeable enlargement of 
the thyroid gland during pregnancy. When the supply of iodine re- 
mains low following confinement, this deposit of colloid material does 
not entirely subside and even shows an increase in size during subse- 
quent pregnancies — Tait’s so-called “.step-ladder” enlargement noted liy 
(lardiner-Hill. 

In cases in which colloid goiter is lU'csent, the sup])ly of thyroxin 
furnished by the gland may or may not be adequate to maintain a 
normal average metabolism in the individual. If it is not adequate a 
condition of hypothyroidism exi.sts. If the mother has colloid goiter 
and an adequate amount of thyroxin is pi’oduced, the fetus will not 
develop colloid goiter providing there is sufficient iodine for the com- 
paratively small demand of its normally functioning gland. If the 
mother has colloid goiter and an inadequate amount of thyroxin is 
produced, the fetus will have varying degrees of thyroid distui-banee 
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strong possil3ility of a thyroid crisis or subsequent infection arising 
outweighs the benefits of abortion; also, abortion does not cure the 
disease. 

Starr and Patton observed remissions in hypertliyroidism induced by 
the injection of an extract of pregnancy urine. They suggested that 
tlie excessive secretion of estrin suppressed activity of tlie anterior 
pituitary loije, thus in turn lessening pituitary stimulation of the thy- 
roid gland. Bodansky and Duff, and Danforth and Loumos, working 
independently, noted tliat pregnant rats tolerated doses of thyroid 
extract and thyroxin which in nonpregnant controls caused rapid loss 
of weight and death, hlore than the usual incidence of stillbirths oc- 
curred in rats so treated. These experiments suggested that hyper- 
thyroidism, at least of a mild degree, might be tolerated better in the 
pregnant tlian in the nonpregnant state. 

It has been stated that liyperthyroidism resulting from adenomatous 
goiter is not often controlled satisfactorily by iodine and that it is safer 
to remove the adenomatous goiter if this condition is present. It is 
generally agreed, however, that exophthalmic goiter is controlled at 
least temporarily by the administration of iodine. Mussej", Plummer 
and Boothby, Means, Bothe, and Bram and others have advised the use 
of iodine in the treatment of exophthalmic goiter during pregnancy. 
In mild eases the disease may be controlled until the natural termina- 
tion of pregnancy. In mild cases in which the condition is not well 
controlled and in severe eases following temporary im]>rovemcnt, sub- 
total thyroidectomy is indicated. Bothe, however, stated that thyroidec- 
tomy was rarely necessary during pregnancy and Bram reported that 
90 per cent of patients with hyperthyroidism can be carried to normal 
delivery. This does not, how^ever, agree with the findings reported by 
Mussey and Plummer; of 29 patients with exophthalmic goiter, only 
7 (24 per cent) w'ere carried to term on medical management. This 
apparent difference in the management may be only relative, as com- 
paratively few’^ of the latter group could be classed as having mild 
hyperthyroidism. 

I do not find in the recent literature mention of roentgen treatment 
for hyperthyroidism during pregnancy. However, since roentgen ther- 
apy has been employed for hyperth.yroidism in nonpregnant patienis, 
the following statement by Means is of interest; He stated that in a 
follow-up investigjition after roentgen treatment of 44 patients with 
exophthalmic goiter and of 16 patients -with toxic adenomas of the 
thyroid gland it was found that a third wmre cured, a third benefited, 
and a third obtained no benefit. Means said that he had abandoned 
roentgen treatment of hj'^perthyuoidism since the introduction of iodine 
in the treatment of this condition. 

In the treatment of hj^perthyroidism complicating pregnancy, it may 
be well to consider the addition of vitamin B to the medication inasmuch 
as Means quoted Plummer (1926) and others (including Cowgill mid 
Palmicre, 1933, Sure and Smith, 1934) who found that at a high 
level of metabolism more vitamin B is required to maintain bod.v 
weight. 

Hussey, Plummer and Bootiiby have reported tiiat the administration 
of compound .solution of iodine in doses of 10 drops three times a day ni 
ea.ses of exophtlialmic goiter is ordinarily followed by distinct improve- 
ment and by a definitely lowered basal metabolie rate within two wcckh. 
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Adenomatous nodules may occur in tlie thyroid gland without tlie 
presence of eolloid. Many persons, mostly women, may have quiescent 
adenomas in the thyroid gland for many years. There is a tendency 
sooner or later, on the average seventeen years after the tumors are 
first observed, for such nodules to produce an excessive amount of 
thyroid secretion even though the function of the remaining portion 
of the gland is normal. This may occur during pregnancy, or more 
commonly the woman may become pregnant when the adenomas are 
hyperfunctioning. Mussey and Plummer reported that 50 per cent of 
the patients with adenomatous goiter and hyperthyroidism became worse 
during pregnancy, whereas in only 17 per cent of eases of exophthalmic 
goiter were the symptoms aggravated during pregnancy. Because of 
the tendency for the hyperthyroidism accompanying adenomatous goiter 
to become aggravated during pregnancy and because the benefits of 
iodine in the treatment of this condition are questionable, nearly all 
patients with hyi^erfunetioning adenomas are advised to have the 
adenomas remo^’^ed unless such patients are within the last six weeks of 
pregnancy. Even then if the metabolic rate is over +50 per cent, if 
the hyperthyroidism has been maintained for a considerable period, if 
there is evidence of myocardial insufficiency, or if there is dj^spnea 
caused by pressure of the adenoma on the trachea, it is usually safer 
to remove the adenoma prior to delivery of the iDaby. An example re- 
ported by Polowe is the case of a woman with acute hyperthyroidism 
of the adenomatous type who was in the third trimester of pregnancy. 
Medical measures failed and because of the aggravated symptoms, sub- 
total thyroideetomj^ was performed. The patient was delivered safely 
of a normal baby twelve days after estimated term and about two 
months postoperatively. 

Neither hyperfunctioning (toxic) adenomas nor exophthalmic goiter 
is a common complication of pregnancy. Wallace reported 7 true and 
2 doubtful cases of thyrotoxicosis complicating pregnancy among 11,571 
obstetric patients at the Brooklyn Hospital, and Frazier and Ulrich 
reported 35 pregnant women with toxic goiter among 4,000 who had 
thyroid disease at the University Hospital in Philadelphia. Pregnancy 
may occur during a remission in the course of exophthalmic goiter or 
occasionalty during a mild recurrence of exophthalmic goiter following 
subtotal thyroidectomy. 

Exophthalmic, or so-called toxic, goiter is a more frequent complica- 
tion of pregnancy than is hyperfunctioning adenoma. In a series of 
83 cases of hyperthyroidism complicating pregnancy observed at the 
Mayo Clinic there were 57 eases of exophthalmic goiter and 26 cases of 
hyperfunctioning adenoma. Mussey and Plummer found that hyper- 
thyroidism resulted in relative sterility, which was estimated to be 
about 25 per cent of normal fertility. Also, fully 90 per cent of our 
patients had symptoms of hyperthyroidism prior to conception. Bram 
found that 66 per cent of his patients had this sjnidrome when preg- 
nancy began. 

It is debatable whether the degree of hyperthyroidism is decreased 
or increased in the presence of pregnancy. Mussey, Plummer and Booth- 
by found that pregnancy did not render the control of exophthalmic 
goiter more difficult. Wallace and Bothe agreed with this when they 
said that abortion was practically never indicated for hyperthyroidism. 
In mild eases abortion need not be considered. In severe cases the 
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Erratum 

June 15, 1938. 

Dear Dr. Kosmak: 

I neglected to emphasize a point about distilled water that should have been made 
in the article on estrogen assay in the blood in the June issue of the TnE Aiiericak 
Journal of Obstetrics and Gynecology. It is too important to pass witlmut men- 
tion, however. 

The pH of the distilled water should not be below 6.4 and the titrable acidity per 
liter should not exceed 20 c.c. of N/lOO HCl using phenolphthalein. Ordinary labora- 
tory distilled water usually meets such requirements. But if the acidity .should be 
higher the ditSculty may be overcome by boiling for a few minutes, allowing to cool 
in a stoppered container, and using while fre.sli. 

(Signed) E. V. Shute. 

London, Ontario 
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In the occasional case ol' exopht.halmie goiter, witliin two weeks after 
the use of iodine a remission may follow whicli is complete or nearly 
complete, the basal metabolic rate being api)roximately normal or within 
normal limits for the period of pregnancy. In certain eases of such 
rapid and marked remission the patient may be carried througlx preg- 
nancy by the administration of iodine. These patients must be observed 
carefully, however, and the basal metabolic rate must be determined 
occasionally as recrudescence of the disease often occurs in spite of the 
continued use of iodine. Except in certain cases in the last trimester 
of pregnancy, partial thyroidectomy should be performed without de- 
lay if the exophthalmic goiter docs not show complete or nearly com- 
plete remission within two w’ceks after treatment with iodine is begun. 
A false sense of security may lead to the oixeration being deferred to 
a less favorable period of pregnancy or to a time when iodine may fail 
to give as complete protection against postoperative reaction, or irrep- 
arable damage to vital organs may occur. There may be exceptions 
to this rule in eases in which complicating conditions other than normal 
pregnancy exist. Whether or not operation is performed in cases of 
exophthalmic goiter or hyperfunctioiring adenomas, aside from the ,iudi- 
cious use of iodine the treatment is the same as that usnallj’^ given to 
women during pregnancy and confinement. 

Means has written the following eoJieiso, clear summary of the man- 
agement of hyperthyroidism complicating pregnancy; “Women with 
toxic goiter may become pregnant, or pregnant women may become 
thyrotoxic. In either event it is the thyrotoxicosis, not the pregnancy, 
which should be interrupted. If the thyrotoxicosis is not interrupted, 
it often causes the interruption of the pregnancy, A pregnant woman 
with toxic goiter can be put through the usual routine treatment, sub- 
total thyroidectomy after iodinization, without aborting, and proceed 
to go to full term normally. 

“The physician is often asked whether previous toxic goiter makes 
pregnancy undesirable. We have seen no reason to suixpose that it 
does. If the thyrotoxicosis has been cured there is no reason to suppose 
that a woman will come to any harm attributable to her past thyroid 
disease if she becomes pregnant. We have had a number of patients 
that have done so and all has gone smoothly with tliem. On the other 
hand, if there is any element at all of persistent or residual thyrotoxi- 
cosis pregnancy is undoubtedly contraindicated. It is wise to advise 
that a pregnancy be not undertaken until two years after the ending 
of the toxic goiter.” 
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Williams, J. T.: Epidemic Puerperal Sepsis, New Enjihiiul J. 215: 

1936. 

According to Williams, puerperal inlections may bo divided into simple wound 
infections and epidemic puerperal infections usually due to Strciitococcun 
hemolylicus. Operative vaginal delivery and, more especially, cesarean section 
greatly increase the incidence of all tj-pes of infection. Mortality is practically the 
same for operative and nonoperative deliveries, but much higher after cesarean 
section. Ordinary, or even extraordinary, aseptic precautions are not sufficient to 
guard against the epidemic type of infection. 

No treatment, except possibly transfusion of immune blood, is of any value in 
epidemic Streptococcus hemolytictis infections. Immediate isolation of all patients 
showing symptoms suggestive of severe puerperal infection is the chief means of 
preventing development of epidemics. Culturing the throats of the staff, interns 
and nurses is not of much value unle.ss the hospital has bacteriologic facilitie.s for 
typing tile streptococci that are found. Careful mashing of all delivery room at- 
tendants is essential, although it is admitted that most of the present-day masks 
are inefficient. 

.T. P. GuKK.vniu-. 

Bonney, Victor: Puerperal Sepsis From the Viewpoint of Surgery, Brit. M. .T. 1: 

295, 193G. 

The author contrasts the sources of infection in surgery as compared with spon- 
taneous labor. He believes nio.st puerperal se 2 )sis is extrinsic and occurs after de- 
livery. In England, for every 1,000 children born alive about two mothens die of 
puerperal sepsis. 

The sep.sis morbidity rate is 1 per cent. This is a low standard as compared to 
that of surgery. In a certain proportion of sporadic cases of puerperal .‘■• 01 ).“!.“, 
the infection is from an intrinsic source; "spray infection" is not the only source 
of puerperal infection. Extrinsic infection can readily be conquered; intrin.sic 
sources proride more obstacles and only by adopting complete surgical methods can 
their menace be met. These methods consist of thorough sterilization of the ap- 
proaches to the operation area, the avoidance of undue trauma, and hemorrhage in 
that area, and removal beforehand of septic foci of infection in other parts of the 
body. 

The near future may' provide reliable immunization prior to operation. The 
obstetrician should approach his cases with the .same attitude that the surgeon as- 
sumes when attending an operation or taking part in it. 

F. L. Adah: and S. A. Pkaki.. 

Rose, J. K.: Hemolytic Streptococcic Puerperal Infection, .1. Obst. & Gynacc. 

Brit. Emp. 44: 278, 1937. 

Observations on incidence of hemolytic streptococci in lying-in women have 
been made by the author over a i)eriod of six year.-;. Coordination of clinical and 
laboratory work insures that the pre.sence of pathogenic organisms in patients or 
statr is known at the earliest possible moment and allows for more speedy and ac- 
curate diagnosis of the cause of minor .s.vmptoms and rise of temperature. In 
routine examination of nurses admitted for training it. is found that a few in each 
group harbor organisms which may be a source of danger. When definite fo<'i 
exist, ap])ropriat«! treatment has proved efVeetive. 

In hospjital jiatienfs the probable infective factors were: aiiloinfeetion in one: 
autoinfection and eomfdieated labor in four; difficult labor in two; infected attendant 
and coTnplicated l.'ibor in two; and infected aftmidant one ease. In district worh 
the most important factor appeared to be infection in the jiatient or her relatives, 
frequently associated with anemia and general de|,ility, tlie result of unsatisfactory 
social conditions. 
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Puerperium 

Riviere and Legrosdidier: Azotemia and Polypeptidemia in the Puerperium, 

Gynec. et obst. 35: 437, 1037. 

This study represents a continuation of Estienny’s original vorlc and records 
their own subsequent researches on post-partum blood nitrogen values. In a small 
series of 20 normal patients, of whom 1.0 were delivered spontaneously and 3 by 
forceps under chloroform anesthesia, blood samples were taken several hours post 
partum, and on the sixth and twelfth days. 

Puerperal elevation of blood nitrogen is physiologic and alfects both urea and 
the polypeptids. The latter increase to a much higher level than do the former, 
reaching a maximum about the sixth day; both the rise and the decline of the 
poljqjeptids precede that of the urea. In the three patients submitted to chloroform 
anesthesia, the highest polypeptid values occurred. 

The authors state that it is possible though not certain that the elevated puerperal 
blood nitrogen may be a humoral reflection of uterine involution. However, since 
the polj'peptids in 50 per cent of cases become maximal within the immediate post- 
partum hours when the processes of involution can hardly have begun, this is not very 
likely. They do not believe that high puerperal polypeptid values are responsible 
for obstetric shock or post-partum eclampsia. 

Arnold Goldberger. 

Hemmings, C. T.; A Study of Post Delivery Deaths Caused by Embolism, Ohio 

State M. J. 32: 620, 1936. 

The total incidence of post delivery embolism in a series of 80,136 births studied 
by Hemmings was 0.04 per cent. Post delivery embolism in this study presented 
an incidence of 7,8 per cent of the total deaths and 14.5 per cent of the delivery 
deaths. The incidence of post delivery embolism was more than three times greater 
Avhere operative interference was used than in normal deliveries. Cesarean section 
rated second in incidence of all operative procedures. Adequate prenatal care did 
not prevent embolism. The most outstanding causative factors in this review were 
hemorrhage, trauma, infection, and venous stasis. Available blood counts generally 
revealed a well-marked secondary anemia, Syniptoms of plilebitis were present 
in only 24.3 per cent of the patients. Medication used had no direct bearing on the 
causation of embolism. 

The causative factors can be prevented by: (1) A more thorough prenatal study 
of obesity, hypotension, anemia, and toxemia. (2) The development of better aseptic 
technic to prevent infection. (3) The reduction of operative interference to reduce 
trauma. (4) The reduction of blood loss during labor and delivery. (5) More 
liberal employment of blood transfusions. (6) Routine leg exercises to combat circu- 
latory stasis. 

J. P. Greenhill. 


539 





542 


AjrERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Snoeck, J., and Eocmans, M.: Influence of the Eetention of the Membranes on 
Puerperal Morbidity, Eev. fran?. de gynec. et d’ohst. 32: 504, 1937. 

The authors found that the total morbidity during the puerperium is the same 
after normal complete labors as it is following deliveries in which parts of tlie 
membranes are retained in the uterus. They believe , that invasion of the utenis is 
useful only when there is persistence of abnormal bleeding which might indicate 
the possibility of retention of a portion of placenta. Exploration of the utenis for 
partial retention of the membranes does not ameliorate the state of the puerperium 
either as regards temperature or late hemorrhages. 

J. P. GnEExniLU. 


Aisenberg-Qulianitzkaia, E. M.: The Treatment of Puerperal Septicemia by 
Intravenous Injections of Alcohol, Eev. frang. de gynec. d’obst. 31: 777, 
1936. 

During the past year and a half the author observed 24 cases of puerperal 
septicemia, nine of which followed labor and 15 occurred after abortion. Blood 
transfusions were employed in G cases but intravenous injections of alcohol were 
given in all the cases. Seventeen women recovered and 7 died, giving a mortality of 
37.0 per cent. The author considers this death rate a triumph for the use of alcohol 
and recommends this form of therapy for all cases of septicemia. He cannot explain 
the beneficial action of the alcohol in these cases, but it docs stimulate the body 
activities, it supplies nourishment, it stimulates diuresis, sleep, and the appetite. 
The addition of glucose to the alcohol is desirable because it reinforces the action 
of the alcohol. Tlie author believes that alcohol injections may also prove beneficial 
in cases of infectious diseases. 

J. P. Gkeexhuj. 

Livingston, Seymour H., and Bliun, Samuel G.: Prophylactic Use of Ergot and 
Ergotamine Tartrate in Puerperium, Am. J. Surg. 31: 533, 1936. 

On the basis of this study of 506 post-partum cases, the authors are unable to 
agree Avith other investigators Avho have reported marked acceleration of involution 
by the prophylactic use of ergotamine. HoAA-eA’cr, they find that it does giA’c a distinct 
reduction in the incidence of foul lochia and morbidity. Fluidextract of ergot 
(U. S. P.) also seems to be of some A’alue in this respect if giA’cn intensively for 
a .short period of time. There seems to be a someAvhat more marked prophylactic 
effect folloAA'ing the use of ergotamine. 

J. Thokxaveu- WiTUEUSI’OOK. 


Voron, Pigeaud, and Eurtheault: Attempt at Prophylaxis of Puerperal Infection 
by Means of “benzyl-amino-benzene-sulf amide,” Bull. Soc. d’obst. et de gyatic. 
26; 734, 1937. 


For the past seA’eral years, in the Lyon Obstetrical Clinic, bcnzyl-amino-benzenc- 
sulfamide was administered to a series of obstetric patients on the cA’cning the} 
were deliA’ered, the day folloAA-ing, and also on the third day. In a series of 53 1 
patients aa’Iio received this prophylactic treatment the incidence of morbidity follow- 
ing deliA'cry was 9 per cent. In a control group of 556 Avomen who did not receive 
any prophylactic medication, the incidence of morbidity Avas 11.3 per cent. One 
patient died of puerperal infection though she had rcceiA'ed prophylactic treatment. 
The authors admit that these results arc not conclusive. 


T P rSUEEXHILr,. 


Leon, Juan, and Ferrari, Eoberto A.: Preventive Chemotherap of Puerperal 
Infection, Bol. Soc. obst. y ginec. de Buenos Aires 16: 300, 1937. 

Sulfanilamide Avas administered to CA-ery patient admitted to the clinic and ior 
four to five days post partum. In cases of ruptured membranes, immediately upo 
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Prophylactic measures should include; (1) Effective treatment of infections of 
throat and nose in those mho undertake midwifery; (2) isolation in hospitals 
to protect the clean patients from any who are potential sources of infection; 
(3) prenatal treatment of the potentially infected patient if obstetric operation is 
anticipated; (4) early postnatal treatment of the infected patient before symptoms 
develop; (o) immediate investigation of' contacts if swabs taken early in the puer- 
perium show that a patient who was previously negative has acquired a new infection. 

. J. P. Greeniiill. 

Burton, A. H. G., and Weir, J. H.: Puerperal Surgical Scarlet Fever, Lancet 1: 

1110, 1936. 

The authors give a condensed review of the subject and quote C. C. Okell on two 
modes of infection. Tlie first is the ordinary scarlet fever due to a primary faucial 
infection, while the second is due to a primary infection of the uterus. It is recom- 
mended that the second class be regarded as a “surgical scarlet fever with the local 
lesion in the genital tract.” Prom the focus of a streptococcal endometritis or a 
streptococcal cervicitis toxins are liberated into the general circulation and thus pro- 
duce the characteristic picture of scarlatina. Loeall}' the streptococcus produces tlie 
usual effects of a puerperal sep.sis. 

In the three cases reported each developed the typical syndrome of scarlet fever 
“including a well-marked faucial lesion, strawberry tongue, and brilliant rash 
followed by wide-spread desquamation.” Cultures from the throat were negative 
for hemolytic streptococci, wliile those from the cervi.v were positive. These 
organisms were all inagglutinable with the ordinary scarlet fever type sera. Al- 
though all three patients were attended by the same jdiysician, his nose and 
throat cultures were negative for hemolytic streptococci. Other measures to 
determine a possible source were not mentioned. Serotherapy gave good results and 
was followed by no serious complications. 

In view of the authors’ apparent good results ndth the scarlatinal antitoxin in 
three cases, thej' recommend that this therapeutic agent be further studied before 
condemning it as other investigators with much larger series have urged. 

H. Close Hesseltine. 

Wood, J. L. Miller; Puerperal Infections in Relation to Midwifery Attendants, 

Brit. ]\I. J. 2; 811, 1937. 

The bulk of serious cases of puerperal infection are due to infection with 
Rtreplococcus pyogenes Group A. These organisms are frequently carried by at- 
tendants and midwives. In order to demonstrate the identity of the organism swabs 
should be made from the cervix and throat of the patient, as well as blood cultures. 
Until the results are known, the midwife should cease to attend any further cases. 
Swabs from the noses and throats of contacts and midwife should be made. If posi- 
tive for Strep, pyogenes, it should be typed in order to identify it and demonstrate 
the true source of the infection. 

Midwives should be suspended from duty if they have a cold or tonsillitis or have 
been in attendance upon a case of scarlet fever. Bacteriologic studies if negative 
will permit the midwife or nurse to resume duties. The prospect of obtaining a 
swab-negative state from a suspended midwife or attendant is not so gloomy as 
might be imagined. 

It appears essential in the interests of patient and attendants that all cases of 
pyrexia during the puerperium be investigated. The swabbing of clinically normal 
throats, unless they are believed to be a source of infection, cannot be too much 
deprecated. 

F. L. Adair and ,S. A. Pearl. 
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19.9 cases infected by hemolytic streptococci treated since these drug.s were first used 
(193G) has been 5.5 per cent as compared with 22.8 per cent for the preceding five 
years. 

Cyanosis developed in 58 of the 100 cases and ivas usually associated with inet- 
and .sulphemoglobinemia. "Drug fever" was suspected in several instances. 
Prostration, paraesthesia, headache, visual disturbances, and joint pains also oc- 
curred. No generalized rashes developed. 

The dosage suggested is relatively large, 8 to 15 gr. daily for the first few days 
in the severe infections. It should be reduced if there appears to be any adverse 
effect and in any case as soon as definite clinical improvement is seen. 

Cakl P. Huber. 


Gibberd, G. F.: Prontosil and Similar Compounds in the Treatment of Puerperal 

Haemolytic Streptococcus Infections, Brit. M. J. 2: 695, 1937. 

The author compares the results of 1936 and 1937, when the nerv aniline 
chemotherapy was used in puerperal sepsis due to hemolytic streptococci, with those 
obtained in the 1934 and 1935 period. It is apparent that since the introduction 
of prontosil and prontylin there has been a marked improvement in the results. 
This is demonstrated by: (1) a fall in total mortality rate; (2) a reduction in the 
proportion of cases in which the infection spread beyond the limits of the birth 
canal, and by the relative infrequency with wdiich an inflammatory mass developed 
after treatment had been instituted; (3) a significant fall in the mortality rate in 
cases of proved septicemia associated with a relative decrease in the proportion of 
severe cases of .septicemia and by a fall in the incidence of septicemia developing 
after the treatment had been instituted; and (4) by the relative infrequency 
with w'hich generalized peritonitis has been found post mortem. 

These results can scarcely be explained by an assumption that, the virulence of the 
hemolytic organism had diminished .spontaneously in that period. 

F. L. Adaik and S. a. Peard. 


Item 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories of Group B applicants 
by the American Board of Obstetrics and Gynecology, will be lield in various cities 
of the United States and Canada on Saturday, November 5, 1938. Last day for 
applying is September 5. 

The next general examination for all candidates (Groups A and B) will he hei(j 
in St. Louis, Missouri, in June, 1939, immediately prior to the American Medica 
Association meeting. 

Application blanks and booklets of information may be obtained from Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pennsylvania. Apph«'' 
tions for these examinations must be filed in the Secretary's Office not Inter fiian 
sixtv days prior to the scheduled dates of examination. 
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this happening, and to women admitted in labor, sulfanilamide was also given. The 
dose used was prontosil soluble 5 c.c. of a 2.5 per cent solution j other derivatives 
were employed in about the same dose. 

The series consists of 9 women nuth premature rupture of membranes, 289 women 
admitted during labor and 69 immediately follonung labor. 

Intolerance to the drug was not verj' often seen nor was it severe. Some patients 
developed a slight digestive disturbance, some had slight decrease of appetite, one 
woman had a skin eruption. There were no changes noted in the blood or urine, 
but the drug was not administered to w'omen with kidney or liver damage. 

The authors feel that, in the cases studied by them, prophylactic use of sulfanil- 
amide justified itself although further study must be made on surgical and ap- 
parently infected cases. 

Mario A. Castallo. 

roulis, M. A.; Prontosil Album in Puerperal Sepsis, Brit. M. J. 1; 445, 1937. 

The author reports on the favorable use of prontosil tablets in puerperal sepsis. 
In a series of 70 such cases 22 received oral therapy. Pour patients had additional 
prontosil soluble injections. 

Of the orally treated cases 11 had septicemia; 8 had positive hemoljdie strepto- 
cocci in blood cultures; 3 cases of peritonitis without septicemia had hemolytic 
streptococci in the peritoneal fluid cultures; the remaining 7 had hemolytic strepto- 
cocci in the va^nal discharge. 

The dose used was high, ranging from 3 gm. (10 tablets) to 14.4 gm. every 
twenty-four hours at four-hour intervals. The drug was well tolerated. Toxic 
effects were minimal. The fall in temperature and the general improvement were 
rapid and striking. The mortality rate in this gi-oup was 1.4 per cent (one death) 
compared with 13.4 per cent in a five-year period in the same hospital. 

F. L. Adair and S. A. Pearl. 

Drew-Smythe, H. J.: Prontosil in Obstetrics, Bristol Med.-Chir. J. 54; 217, 1937. 

In spite of the possible complications that may arise from its prolonged use, 
prontosil and its derivatives offer a most potent agent in the prevention of 
morbidity and mortality associated with puerperal sepsis. The drug is not specific 
in its action against streptococci. Good results have been reported in cases of 
Bacillus coli pyelitis and in staphylococcal infections. Its action is obviously not 
that of a bactericide, but it evidently renders the infecting organisms more sus- 
ceptible to attack by the natural defense forces. 

The author reports a typical case of puerperal infection in which the drug was 
used successfully. The question of sulphemoglobinemia is discussed. Mild degrees 
of psychosis have followed the use of the drug. 

F. L. Adair and S. A. Pearl. 

Colebrook and Purdie: Treatment of 106 Cases of Puerperal Fever by Sulpbanil- 

amlde, Lancet 2; 1237, 1937. 

The authors report the results of treatment with sulfanilamide (para-amino- 
benzene sulfonamide) in puerperal infection and compare the results with those 
previously obtained with sulfamido-chrysoidine (red prontosil) and prontosil soluble 
and also with the cases treated from 1931 to 1935 when no specific treatment was 
used. 

One hundred cases of puerperal infection due to hemolydic streptococci (92 of 
Lancefield Group A), 3 due to anaerobic streptococci, and 3 due to staphylococci were 
treated with sulfanilamide. The results are similar to those reported previously 
in 64 patients treated with red prontosil and prontosil soluble but a little less 
spectacular. Eight deaths occurred in the 100 cases. The mortality rate for the 
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complete individualization could we best understand her needs and 
therapeutic requirements. Only by adapting therapy to the individual 
could we feel that the patient was receiving maximum benefit from the 
remedial measures at our command. The idea of making the patient fit 
tlie treatment was therefore discarded and a program of individualiza- 



Pig. 1. — Mkl-sagittal section of our radium application. 



Fig. 2. — Longitudinal section. 


tion inaugurated for every cancer patient admitted to the Gjuiecological 
Service at the University Hospital. It was felt that any such program, 
to be of real value, must include intensive study of tumor cell morphol- 
ogy, wide flexibility and fullest cooperation in the administration ot 
x-ray and radium, as well as tliorough evaluation of the patient’s phys- 
ical condition including location and cxlent of her tumor. To attain 
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Original Communications 

CARCINOMA OP THE CERVIX^' 

A Consideration of Certain Problejis Associated With Its Control 

Norman F. ]\'Iiller, M.D., and Clair E. Polsome, M.D., Ann Arbor, 

Mich. 

(From the Department of Ohstetrics and Gynecology, University of Michigan) 

A nyone familiar ivitli the tremendous amount of data and accumu- 
^ lated literature regarding cancer of the cervix must be impressed 
with the wisdom of serious meditation before venturing to add to the 
complexity of the subject. Offering an intensive study of abundant 
material as our justification, we tender our experience with the hope 
that it may be of some value in the prodigious task of unravelling the 
truth. Our interest, first nurtured during tlie twilight of the surgical 
era and later tempered during the tidal years of enthusiasm for radia- 
tion, remains today hopeful for the future but impressed with con- 
temporary shortcomings. For us the years 1920 to 1930 remain a period 
of radiation controversy. During this time we attempted to follow 
the leaders in this type of work. It soon became apparent that no 
specific form of therapy, that no one method of administration was uni- 
versally suitable. At the time, being concerned primarily with results, 
we failed to see any good reason for limiting therapeutic measures to 
one mode of attack, to any one applicator or gadget, nor to any one of 
the then popular technics of radium or x-ray administration. It ap- 
peared to us then, and we are even more convinced of it now, that we 
were dealing with individuals not alone from the standpoint of the pa- 
tient but also with reference to the new growth itseK. Each neoplasm 
presented variations as to growth propensities and extent, and only by 

*Read at a meeting of the Obstetrical Society of Philadelphia, February 3, 1938. 


Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ^'Original Communications.” 
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of the cervix, and it is upon data obtained from intensive study of this 
particular group that we base the subject matter and tables iucliided in 
this report. 

The source of our material is shown in Fig. 4. Praetieall.y all ease.s 
come from within the confines of the State of Michigan representing an 
area of 58,900 square miles. Its peculiar shape and division into two 



Fip. •}. — Vjiriou.'? countlo.s and .source.s of our material. 


peninsulas create travel and follow-up difficulties equal to that of con- 
siderably greater area. The majority of patients come as state or countj 
charges although many pay and private patients are also inehulcd m 
this study. 

Table II reveals the extent of the lesions generiilly encountomt 
Fifty-seven per cent were advanced carcinomas with parametrial tine 
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this end our Gjniccological Cancer Conference has been from the start 
a cooperative effort. Without the wholehearted interest and ceaseless 
toil on the part of our oavu slalf and representatives from the Depart- 
ment of Roentgenology under the direction of Professor P. J. Hodges 
and from the Department of Pathology under the direction of Professor 
C. V. Weller, vigorous prosecution of our conference objectives could 
not liave been so thoroughly carried out. 

Since 1931 the conference group has met twice weekly at Avliieh time 
patients with cancer of the female generative tract have been carefully 
evaluated and individualized. Prom the time of its inauguration 
July 1, 1931, to Jan. 1, 193S, a total of 1,026 patients have been studied. 
This includes 47 patients treated prior to July 1, 1931. This mixed 
group makes our first conference j'car, i.e., 1931, of general statistical 



interest only. No attempt has been made to determine survival per- 
centages among this group. The distribution of the lesions according to 
anatomic structure involved is shown in Table I. Of this total, 676 were 

Table I. Anatojiic Distkibution op 1,02G Gases op AIaltgxancy of the Female 
GENERAT nTi: Tkact, Jan. 1, 1931, to Jan. 1, 193S 


LOCATION OP CARCINOMA 

NUMBER OP CASES 

PERCENTAGE 

Cervix 

C7C 

64.91 

Fundus 

146 

14.23 

Ovary 

94 

9.16 

Vagina 

32 

3.11 

Vulva 

44 

4.29 

Pelvis 

10 

1.00 

Clitoris 

4 

0.40 

Chorioepitlielioma 

5 

0.50 

Fallopian tube 

1 

0.10 

Bartholin gland 

1 

0.10 

Sarcoma 

13 

1.26 

Grand Total 

1,026 

100.0 
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Table III. C^vrcinosia of Cervix 
Analysis op External Eabiation Treatjient 


July- 1, 1931, to Jan. 1, 1938 


TREATMENT 

W 

s 

s 

w 

AVERAGE NUMBER 
TREATMENT DAYS 

w 

c-» 

o : 

INTENSITY 

r/minute 

o 

u 

C2 

W 

O 

ft 

^ s 

u 

w 

K 

W 

a 

DATE 

FRE- 

QUENCY 

K 

w 

D 

NUMBER I 

USED 

W < 

W ft 

S c: 

a 
a e. 

0^ ft 

is ^ 

O H 

^ e 

TOTAL R P 

Before 1931 to 
July 1, 1931 

Daily 

1-5 

3-5 

2 

18-30 

r. 

100-200 r. to 
each of 2 
ports 

150-200 r. to 
each of 4 
ports 

300 to 
1000 r. 

600 to 
2000 T. 

July 1, 1931, to 
July 1, 193G 

2- to 4- 
day in- 
tervals 

1-4 

7-11 

4-6 

30-50 

r. 

1200 to 
2000 r. 

8,000 r. 

July 1, 1936, to 
Jan. 1, 1938 

Daily 

1 only 

15-25 

4-6 

50 r. 

160-200 r. to 
each of 2 
ports 

1400 to 
2200 r. 

7200 r. 
8800 r. 


We suspect that almost any of the acceptable contemporary metliods 
of radium and x-ray therapy administration will produce about the same 
number of five-year survivors, that today the small statistical difference 
in five-year results reported b3’- various authors is due chiefly to the 
extent of the lesion when remedial measures are first instituted. There 
does, liowever, exist considerable difference in tlie morbidity from tlie 
various methods, and from this standpoint there is abundant reason to 
hope for imiirovement. 

All data regarding each patient, her lesion, treatment, morbidity and 
follow-up are carefully' recorded on code cards and then tramsf erred to 
punch cards. Complete information regarding almost anj’^ phase of tlie 
disease is thus available for any jmar and within a relatively" short time. 
For five and onc-haU years the ta.sk of foUo^y-up was caiTied by our own 
staff. During this time every patient seen or treated by us Avas traced. 
For the past year and one-haK much of this Avork has been shouldered 
by the Hospital Social Service Department under the direction of 3Iiss 
Dorothy Ketcham. We are still aide to report a 100 per cent folloAV-up 
on the 676 patients Avith cei-i'ical cancer eoinprising the ba.sis for tins 
report. A statement regarding the tremendous difficulty of maintaining 
a 100 per cent folloAA'-up is certainly ajiropos. Yet it Avoiild be meaning- 
less to those Avlio have had no experience AAdth tliis problem and for those 
Avho do try to maintain a high percentage folloAv-up no comment is 
needed. EAmry conceiA'able metliod of locating tlie lost cases, from con- 
tacting bureaus of vital stat.i.sties, friends, relatives, doctors, mortieian.s, 
social Avorkers and nurses to use of dctectiA-es and radio may be found 
nece.ssary. At the end of each year since the conference began 
a summary of the Avork done has been prepared. This has been thor- 
oughly digc.slcd by the conference group Avith the idea of making suet 
alterations and deductions as appeared feasible. During the.so .scAcn 
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ening probably indicating neoplastic extension in the vast majority of 
cases. Twenty-seven per cent wore admitted with questionable para- 
metrial involvement, the so-called borderline group. The remaining 
16 per cent was composed of Group I (4 per cent) and Group II 
(11 per cent) cases. Inspection of Table II will show that there occurs 
but little change in the clinical incidence of early and late cases from 
year to year. We believe this finding to be significant. It probably 
reflects the ineffieacy of lay educational programs. 

Table II. Carcixoma of the Cervix 


Clixical Grouping 


CWNICAL CLASSIFICATION | 

j YEAR OP ADMITTANCE 




1934 

1935 

1936 

1937 

TOTAL 

Carcinoma of cervix I * 

7 

2 

4 

5 

2 

3 

5 

28 

Carcinoma of cervix II 

11 

7 

10 

11 

10 

15 

12 

76 

Carcinoma of cervix III 

29 

24 

23 

29 

32 

32 

16 

185 

Carcinoma of cervix IVA 

28 

4G 

43 

50 

42 

44 

41 

294 

Carcinoma of cer\nx IVB 

8 

5 

1.1 

15 

10 

IG 

17 

82 

Carcinoma of cervix IVC 

2 

2 

2 

0 

2 

1 

2 

11 

Total carcinoma of cervix 

85 

8G 

93 

110 

98 

1 111 

1 93 

G7G 


Upon admittance to the clinic, a complete history is obtained, includ- 
ing the names and addresses of 5 relatives or friends. The latter have 
been particularly helpful in follow-up work which frequently presents 
tremendous obstacles. A complete physical examination, including 
biopsy and special studies as chest, bone, or intestinal x-rays, when in- 
dicated, complete the admittance data. The clinical aspects of the 
neoplasms are earefullj’- noted and all data assembled to be presented 
when the patient is seen, examined, evaluated and individualized by the 
conference group. As previously stated this conference group, in ad- 
dition to the gynecologj’' staff, includes representatives from the depart- 
ments of roentgenology and pathology. From one to ten or more pa- 
tients, both new and return, may be considered by the conference during 
any one of its semi-weekly sessions. At these meetings a serious attempt 
is made to map a course of treatment best suited to the particular indi- 
vidual. Not only do we take into consideration the clinical grade and 
histologic tjqie of the neoplasm but also the patient’s age, general health, 
and other conditions peculiar to the individual which might bear sig- 
nificantly upon choice of therapy. Tlie hospital oums 360 mg. of radium 
element split into a variety of satisfactory applicators and two 200,000 
kv. deep therapy units. Consequently in choosing a course of therap.y 
we are bound only by the practical limitations of this physical equip- 
ment and the patient’s health. "While treatment in general has followed 
accepted precepts, there has been no effort to treat every patient in 
exactly the same manner. Seventy-six per cent of our cases Avere treated 
with combined x-ray and radium. Ten per cent received x-ray only 
(advanced cases), 11 per cent were treated by other methods or com- 
binations Avhile 3 per cent received no treatment of any kind. Generally 
deep therapy x-ray preceded the radium application to the cervix and 
adjacent structures. 
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years of intensive study we have accumulated abundant data and no 
little experience. While we have no intention of bombarding a few 
williug readers "with meaningless and tedious statistics some of our ob- 
servations may prove helpful and with that thought in mind we present 
in this first report some general data and observations. 

It will be noted throughout our tables that patients are recorded as 
either living or dead. We do not Imow how many of the living stiU 
harbor an active neoplasm but from study of survival rates Ave would 
assume a majority. In recording results some authors have the habit of 
speaking of survivors as “alive and free from eA’idenee of disease.” 
We haA^e often AA-ondered just where these authors include their liviug 
patients ivith CAudenee of disease. 

An analysis of yearl}’ admittances as of Jan. 1, 1938, is shoAvn in 
Table IV. It will be noted that we see approximately 100 iicav eei’Adcal 
cancers each year. It aauII also be noted that Ave have for speculative 
purposes appended at the liottom of Table IV deaths due to causes other 
than cancer. 

This was not done AAuth any intention of presenting corrected sur- 
Auval rates but rather AA'ith the idea of determining just hoAv important 
this correction factor reallj^ is in any completely folloAved large group 
of cases. If the percentage dead from other causes is added to the sur- 
vival percentage in this table the difference is readily noted. For ex- 
ample our uncorrected six-year (1932) survival percentage is 24.42. 
Wlien we make allowance for death from other causes Ave have a cor- 
rected six-year surAuval rate of 26.74 per cent, or almost 27 per cent. 
Since many of the other causes of death are directly or indirect^ the 
result of the cancer or therapy directed toAvard its elimination the dif- 
ficulty of deciding just AA'hich deaths are to be deducted becomes and 
AAull alAAmys remain a problem. On the other hand, Avhere adequate 
folloAv-up is possitfie the quoting of “absolute” or “uncorz’eeted” re- 
sults also presents certain important draAvbacks. It means the inclusion 
of untreated adAmnced eases and in some clinics this is a real item (3 per 
cent in our series). Furthermore, if Ave assume that lay educational 
programs may with time achieve some good so that patients aauU report 
for treatment earlier in the course of the disease the correction factor 
is then likely to become increasingly more important. With earlier 
treatment and greater prolongation of life, there aauII come more deaths 
from other causes lending greater distortion to an already controversial 
situation. 

The 19 deaths from other causes already noted in our group AA’^ere dis- 
tributed as shoAATi in Table V. 

In spealdng of results the casual observer thinks only in terms of 
surAUAmrs. This is natural and logical but it should be remembered that 
there are other results in the form of morbidity. Indeed, Ave belieA’^e 
this to be one of the majTor problems of radiation therapj^ today. Of 
the many techniques available the one that can offer the lowest morbidity 
AAull in the future become the most acceptable. With existing methods 
of treatment and other AA^eapons noAv aAmilable the advanced cervical 
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apeutie methods, tlie veiy nature of eaneer makes its complete destruc- 
tion without costly damage to normal tissues an impractical likelihood 
except in early cases. To hope for a perfect cure is universal, but 
while we wait let ’s not overlook the good to be achieved through earlier 
treatment by existing methods. 

Table VI. Carcinoma of Cervix. Morbidity 


July 1, 1931, to July 1, 1937 (646 Cases) 


j 

Immediate 

morbidity 

number of 
CASES' 

PERCENTAGE OF 
CASES 

None 

Moderate 

Severe 

Treatment mortality 

3597; 

21S" 

57 j 

12 •; 

56 

34 

9 

1 


Skin (telangiectasia) 

■■■nQilillilii 

16 


Gastrointestinal 


68 


Urinary 

395 

61 

Late 

Bone and joint 

134 

‘ 21 


Peripheral circulatory 

129 

20 


Severe psychoses 

17 

3 


Severe menopausal symptoms 

49 

8 


Table VII. Carcinoma of Cervix. Six- and Five-Year Survivals 


CLINICAL CLASSIFI- 
CATION 

SIX-YEAR GROUP 

1932 TO 1938 

FIVE-YEAR GROUP 

1933 TO 1938 

NU.MBER CASES 

o 

2 

> 

5 

d 

Ui 

w 

k; 

D 

12; 

NUMBER 

UNTRACED 

PERCENTAGE 

SURVIVAL 

NU-MBER CASES 

NUMBER LIVING 

.NUMBER 

UNTRACED 

PERCF.NTAGE 

.SURVIVAL 

Carcinoma of cer\dx I 

2 

1 

0 

50.0 

4 

m 

0 


Carcinoma of cendx II 

7 

3 

0 

42.86 

' 10 


0 


Carcinoma of cervix III 

24 

10 

0 

41.67 

23 

6 

0 


Carcinoma of cervix IA'’A 

46 

7 

0 

15.22 

43 

1 8 

0 

38.60 

Carcinoma of cervix IAT5 

5 

0 

0 

0.0 

11 

1 

0 

9.0S) 

Carcinoma of cervix WC 

2 

0 

0 

0.0 

2 

0 

0 

0.0 

Total carcinoma of cenux 

86 

21 

0 

24.42 

93 

22 

0 

23.00 


With prolonged and intensive study of any subject there comes a 
time when thoughts, rather ill-defined at first, tend to crystallize. Im- 
pressions become convictions and Avhile often unproved thc.s'e convictious 
may nevertheless have a real place in reshaping our ideas and further- 
ing our knowledge regarding the subject. Our study has given ns a 
great deal of information. It has taught us much about cervical cancer 
and its behavior. It has also created doubt in our minds regarding cer- 
tain traditional and long accepted beliefs, a few of which, because oi 
their general nature and bearing on the Avhole subject of cancer control, 
Ave venture to mention at this time. 

CANCER preau:ntion from the standpoint of I.AA' education 

To deny the Avnlue of lay education AA'ith respect to cancer is to gmin- 
say the tremendous effort put forth by countless individuals and or- 
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Table V. Carcinoma op Cervix 


Causes op Death in 19 Cases (Mortality Correction) 
July 1, 1931, to Jan. 1, 1938 


CAUSE OF DEATH 

NUMBER CASES 

Terminal ileitis 

5 

Toxemia 

3 

Intestinal obstruction 

2 

Pelvic abscess (peritonitis) 

2 

Heart disease 

2 

Uremia 

2 

Second primary neoplasm 

1 

Mesenteric thrombosis 

1 

Pneumonia 

1 

Total 

19 


carcinoma presents an extremely poor prognosis. In the reasonably 
early lesion, however, there exists some choice in treatment. In both 
groups the morbidity is excessive and the suffering endured liy many 
as a result of therapy, doubtfully .iustified. Except for the conti'ol of 
symptoms many advanced cases arc better untreated. While on the 
surface it may seem cruel and heartless to deny these patients the ques- 
tionable benefit of therapy, the facts show the reverse to lie true. Bet- 
ter symptomatic treatment and alleviation of pain for these advanced 
cases than added suffering through ill-advised I’emedial measures. Po- 
tential cures among the earlier cases are common, yet many of these pa- 
tients suffer unbelievable discomfort for years as a result of therapy. 
Naturally this cannot always be prevented, but we believe reduction of 
morbidity constitutes a very important challenge to therapy in the man- 
agement of cervical cancer today. AVhile Ave plan to consider this pha.se 
of the problem in detail at another time we should like to point out that 
the skeletal system as well as the skin, urinary and alimentary tracts 
may reflect the effects of therapeutic attack. In 1936 fourteen cases of 
hip fracture among patients treated in this clinic were reported. We 
have now seen a total of 35 proved fractures and many more probable 
fractures. TAventy-five of the proved eases occurred in the cervical 
cancer group. The symptomatology, pathology, and tendency to heal 
haA'e been previously described elscAAdiere. This complication has not been 
generally recognized, but to us it represents but one of the many real 
hazards, one of the many perhaps unaA'oidablc but neA'crthele.s.s unde- 
sirable results of contemporary treatment. 

Our five- and six-year survh'al rates are presented in Table VII. The 
fact that there is nothing A^eiy remarkable about our results has a ver 3 ' 
real and special significance to u.s. It probably closely approaches the 
best that a\-c may expect to accomplish Avith existing remedial measures 
at our command and among patients of Avhom 84 per cent (clinical 
Groups III and IV) are already adA-anced carcinomas. These figures 
more than ever impre.ss us Avith the need for a different apiiroaeh to the 
problem of lay education. Even AA'ith ncAv and A'a.stly improved ther- 
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terial we have become more and more impressed with the fact that in 
general such cause and effect relationship is largely mythical. "Wc 
have previously discussed this subject in some detail and will not repeat 
it here, except to call attention to certain points which bear upon the 
subject of cancer control. Steeped in the belief that cervical cancer 
starts in one of the many common lesions noted in that structure the 
physician is likely to overlook the fact that cancer may develop in a 
cervix not so afflicted. Perhaps we fail to see the trees for the woods. 
Cer\ueal prophylaxis as Ave think of it today is desirable, but there is 
reason to believe that by it both patient and physician are lulled into a 
sense of false security. That her cervix was repaired, a sear re- 
moved or an erosion treated does not mean that the danger of cancer is 
over. Perhaps the glare of commonly recogTiized lesions blinds us to other 
less easily recognized abnormalities (leueoplakia) of greater signifi- 
cance from the precancer standpoint. To close our eyes to the short- 
comings of this long accepted traditional relationship is to deny the pos- 
sibility of error and clog the Avheels of progress. What the dentist has 
done for the teeth the ph3'sieian can do for the bod.v. Nothing .short of 
semiannual or annual pelvic examination for all women of the cancer 
age Avill pave the Avaj" for successful control of cervical cancer. Should 
such periodic examinations become a reality, the ph^'sician’s rc.spon.si- 
bility Avould increase tremendously, for the early diagnosis of cancer is 
not easy. Consequently^ hand in hand Avith such lay’^ response must come 
a much AAdder recognition on part of the general medical profe.ssion that 
biopsy is still the be.st aA’ailable method for ruling out the presence of 
cancer. 

CLINICAL CLASSIFICATION OF CERAUCAL CANCERS 

While grouping of cervical cancers has no direct bearing on its con- 
trol, there exists a A'cry important indirect relationship. IMost clinical 
classifications today' are based on inierpretation of findings rather than 
findings as such and are therefore unsuitable for the A'ast majority of 
phy^sicians. In addition groupings noAv in use are chiefiy devoted (o 
adA'aneed cases Avhich at be.st present a poor prognosis. We are con- 
A-inced that much greater emphasis should be placed on the early' lesions. 
In other Avords, a premium should be placed on those lesions oflei’ing 
reasonable chance for cure. The adAmntages of so doing are obA’ioii.s. 
That such grouping does not y'ct exist is revealed in the classifications sti 
AA'idely' used. To emphasize the need for a universally' acceptable 
classification is not new, to proffer such a grouping is not only' rcjietition 
but likely^ to be froAsmed upon. We have no desire to appear prcsnmp' 
tuous but coiiA’inced of the desirability' for a more Avidely' accepta i c 
basis for clinical grouping Ave A'cntinx* to reviA'c this rather touchy .su »• 
ject. Two things stand out in any consideration of this .sort : (1) 
we should like to do; and (2) Avliat actually can be done as determined 
by the limits of practicability. Any experienced examiner of cancer pa- 
tients is aAvai-e of the undesirable l)ut ncverthelo.ss A'Ciy real gap aa ii< 
exists betAveen those tAvo, particularly in those borderline cases where a 
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ganizations alike. The potential wortliwhileness and the sincerity of 
purpose behind these educational efforts must be aclaiowledged. Yet 
when available data are dispassionately considered there appears to be 
little cause for rejoicing. The number of patients mth early cervical 
cancers reporting for treatment continues to be low in spite of the fact 
that thousands of women have been made symptom conscious as a re- 
sult of cancer educational movements. The fact that our own figures 
show practically no change of incidence in clinical groups would be of 
little significance, were it not that other studies reveal a similar picture. 
While it may be too soon to expect results from these educational drives 
it appears to us that there are other responsible factors. In cancer of 
the cervix the earliest objective evidence of trouble to the patient is 
irregular progressive and painless bloody spotting or other abnormal dis- 
charge. Wliile these symptoms are generally the first noted they by no 
means invariably imply an early lesion. Furthermore, these symptoms 
are so frequently associated with other disturbances of health that their 
value must be considerably discounted as a means toward early diag- 
nosis. Despite the vastly increased popular interest in cancer and the 
greatty improved cervical prophjdaxis, the late eases still predominate. 
Improvement may come with time yet it seems to us that any significant 
change must depend on semi-annual physical examination for every 
woman over 35 years of age. If possible this should be achieved through 
education by making periodic examinations the battle cry of cancer 
educational programs instead of attempting to instill into a generally 
unscientific lay group the variable and more often unreliable symp- 
tomatology of cervical cancer. The importance of semi-annual or even 
yearly examination has long been recognized. It plays an important 
part in all health campaigns. Yet periodic examination to any real ex- 
tent is probably doomed to failure at least from the standpoint of 
cervical cancer so long as we continue to harp on the so-called early (?) 
signs and sjnnptoms. 

CANCER PREVENTION FROiM THE STANDPOINT OF THE PHYSICIAN 

The general health benefits accruing from cervical prophylaxis cannot 
be doubted. The value of such prophylaxis from the standpoint of can- 
cer prevention, however, appears to be a bird of a different feather. To 
question this commonly accepted cause and effect or contributing rela- 
tionship will perhaps be looked upon as anything from gross misunder- 
standing of the subject to scientific paganism. We fully realize its 
delicacy and the far-reaching contingencies associated with any expres- 
sion of doubt. Yet the evidence pointing to such relationship is almost 
entirely circumstantial. To convincingly prove this connection is ob- 
viously difficult for it has not yet been done. We do not believe the 
burden of proof should necessarily be borne by the supporters of this 
assumed relationship but would like to point out that it may be easier 
to disprove such affinity. Our interest in this matter goes back a con- 
siderable number of years and ivith intensive study of increasing ma- 
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2. Determination as to the existence or absence of parametrial thick- 
ening is not altogether a simple matter. In so-called borderline cases 
doubt regarding this point is exceedingly common. Why not recognize 
practical limitations in this respect and include tliis doubtful gi-onp as 
such (our Group III). 

3. Interpretation of existing definite parametrial thickening is fre- 
quently impractical, often inaccurate and commonly inconsistent even 
among experienced gjuiecologists. Why not eliminate this confusion by 
simply reporting the non-existence, doubtful existence or definite pres- 
ence of parametrial induration without attempting to interpret (guess) 
its significance (cancer? inflammatory?) except where the cause is ob- 
vious. 

We do not deny imperfections in the classification used by us, hut we 
believe it to be sound, universal^ applicable and can vouch for its prac- 
ticability. 

WHITHER NOW? 

Wliile we shall not attempt to answer this question there appears to 
be no harm in its asking. To evaluate the benefits of contemporary^ 
treatment requires only a proper viewing of the end results. This 
sounds simple enough and so it would be were the end results of treat- 
ment readily and truly’’ available. While much may be learned from the 
abundant data akeady compiled, the end picture appears to be only too 
clearly concealed in a shroud. We do not wish to appear pessimistic. 
That radiation therapy produces growdh restraint with prolongation of 
life is everynvhere evident. When unassociated ■with excessive morbidity 
this extension of life span becomes one of the great benefits to mankind. 
In this respect radiation tlierapy takes its place with other gi'eat bene- 
factions. Furthermore, in advanced cancens of the cervix, it holds a 
place of undisputed supremacy. Through its proper use countless 
doomed women are granted years of life. Among this group there is 
little reason for questioning its value. Here it reigns alone. It is to 
the minority’’, the small group of early, favorable eases, that our question 
applies. With the eight-, ten-, and fifteen-year follow-up reports of the 
pioneers in this field comes the growing suspicion that what is good for 
the late case is not necessarily^ good for the early’’ case. The revelation 
that early^ cases treated by radiation when folloived over a decade or 
more continue to shoiv a progi’essive death rate from cancer cannot be 
viewed ■without concern. Among this early’- group there exists at least 
one other method of treatment, and we may^ -well reconsider what surgery 
has to offer in this all too limited minorityL Perhaps the swing from 
surgery’’ to radium and x-ray’’ has been too complete for the good of all 
concerned. In this connection the remarkable w'ork being carried on by 
Dr. Prank Lynich at the University of California is worthy of scriou.s 
contemplation. Unless prolonged follow-up study of early cases treated 
by means of radiation can .show permanency of cure equaling that of 
surgery, it would appear that for these early cases, a return to surgery 
of adequate character is highly desirable. 
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attempt is made to determine the existence or absence of parametrial 
involvement. One need only record the independent findings of a group 
of experts on such cases to be impressed rvith their dissimilarity. This is 
because they attempt to interpret these borderline eases rather than be- 
cause of any real difference in palpable findings. Interpretation varies 
much more than a mere statement of what is actually palpated. By 
basing clinical grouping on visible and palpable evidence rather than 
insisting upon interpretation a much more consistent and practical 
means of classification becomes possible. Impressed with the shortcom- 
ings of existing groupings we devised a composite classification based on 
what Ave took to be tlie desirable features of contemporary groupings so 
modified as to permit recording of visible or palpable findings without 
insistence upon interpretation of findings. Conceived in 1930 and used 
ever since we have repeatedly considered the advisability of returning to 
one of the older commonly accepted classifications. Each time the de- 
cision of the conference group has been to continue with our composite 
and modified grouping because of its practicability and consistency per- 
mitted among many examiners. 

Table VIII. Clinical Classification of Ceisvical Cancers 


Clinical Group I. Any early proved lesion involving not. more than one lip of the 

cervix or its equivalent. 

Clinical Group II. Any proved lesion more extensive than Group I, up to complete 

involvement of cervix but with no parametrial thickening. 

Clinical Group III. Group II cases with questionable parametrial thickening. 

Clinical Group IV. a. All eases with definite parametrial thickening or definite blad- 
der, bowel, or vaginal invo]ven2ent. 

b. Frozen pelvis, with or without remote metastasis. 

c. With fistula (for statistical and classifying purposes). 


table IX. 

Comparison With Other 

Clinical 

Classifications 

composite 

(miller and fol- 

LEAGUE of nations 

SCHMITZ 

AUER 

some) 

I 

I 

I 

I 

II 

I 

I 

n 

III 

II 

II 


rvA 

III 

III 

III 

IVB 

IV 

IV 

IV 

IV c 

rv 

IV 

IV 


Briefly, we offer the following reasons for venturing to suggest an- 
other elinical classification for cervical cancers, thus : 

1. With the intense interest in cancer and the constant drive toward 
earlier diagnosis, by pathologists and clinicians alike, it seems advisable 
that we place a premium on early eases. Their desirability warrants 
separate classification. Yet most groupings deal chiefly ivith advanced 
cases, which form the prognostic standpoint have little to offer. 
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not attacliing too mucli importance to the '‘five-year curability” of tliis clisoase? 
Should M-e not ask rather can this patient be returned to society a happy, comfortable 
woman, of use to her familj', and for how long? We have at tlie Philadelpliia 
General Hospital a patient who has had carcinoma of the cervix for sixteen years. 
During tliis time tliei-e have been two recurrences. Yet she has enjoyed living with 
her family and has served them for all of this time. Though she is undoubtedlv 
doomed and is not a cured case, I cannot help but feel that her treatment has been 
brilliantly successful. 

High morbidity is often the result of our zealous efforts to increase our five-year 
cures. At the Philadelphia General Hospital we believe that the more adviinced flic 
disease the more cautious one must be -with dosage. Anspach e.xpressed this view 
when he warned us to use only high voltage x-ray therapy in advanced cases. 


DE. GEOEGE E. PEAHLEE. — An early diagnosis means more than degrci'.s 
of skill or variations in the means of treatment of this disease. If we can arouse 
the profession at large to make frequent examinations and to pay more attention to 
any abnormality that is found about the eervi.x, a much larger percentage of early 
cases will be discovered. 

I also am not discouraged at the lack of results from the lay education. The 
results have not been great because we have not yet reached the great mass of people. 
When we can induce all women to have a gj’necologic examination twice a year or, 
better, four times a year, then we will surely recognize more patients in the early 
stage. 

We are hearing a great deal today about super- voltage with 400 Kv. to 800 Kv., 
and we are led to expect wonderful results. I do not think we arc going to change 
the end results very much, because such treatment is only made in advanced case.s, 

We know that carcinoma develops in scars in fibrous ti.ssue, and of course, when 
we have treated a carcinoma of the cervix, we are leaving damaged tissue. Siicli 
damaged tissue has a lower natality, and there is, therefore, more tendency to develop 
cancer in such a patient than in one who ha.s perfectly normal tissue. After a 
period of 10, to 15 to 20 year.s, that tis.suc is likely to degenerate. 

I agree that the palliative treatment of carcinoma of the cervix is Jiio.st worth 
while. Some of these patients may die ultimately of carcinoma, but even so, they 
usually do not have the foul, sloughing carcinoma that can be diagnosed when you 
walk into a room. I have had the privilege of .seeing patients on whom I had made 
a diagnosis of third stage involvement and did not estimate over 10 per cent chance 
of recovery, who have remained well for five or more years. 


DE. CATHEEINE MACFAELANE.—I wish to add further emphasis to the 
importance of periodic pelvic examination. With Miller, 1 must admit that the 
Campaign to Control Cancer has not accomplished the brilliant results that had been 
hoped for. On the other hand, I believe if Miller’s statistics on this point had been 
carried back twenty-five years instead of five years, his conclusions would have been 
more valuable. 

I believe certain ‘‘circumstantial evidence” has a bearing upon the significance 
of lacerations of the cervix in the development of cervical cancer. In a review of 
1,000 white nulliparous women between 20 and 70 years of age, I found 14 ca.“C.“ of 
cancer of the cervix. In a similar .‘series of 1,000 white parous women 1 found ->i 
cases of cancer of the cervix or almost three times as many. I should like to asK 
Miller how he would explain this bit of circumstantial evidence? 


DE. STEPHEN E. TEACY. — Like Miller I have never believed in a standard 
dosage of radiation any more than I believe a j)aticnt .‘‘hould be made to fit some 
special operative technique. 1 was glad also to note Miller’s use of the lead ‘■•'■'P' 
in the vagina. In our work we use 4 mm. of lead covered with 4 mm. of composition 
to protect the anterior and posterior vaginal walls, and we do not jiroduce tistuhis. 

1 differ with ililler in what he .stated about the treatment of late cawes, I believe 
that every patient should be given the l>enefit of irradiation, unless, of cour.se, it is 
evident that the patient has but a few day.s to live, because once in a while a patient 
who seems hopeless at first visit, may be cured. 
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DISCUSSION 

DR. BROOKE M. • ANSPACH. — Mj* belief is that the operative treatment of 
cervical cancer will disappear. If radium is successful occasionally in the advanced 
cases, why not frequently in the early ones? In our own series of Class 1 cases 
we had 100 per cent salvage at the end of five years. 

As a result of our experience with the treatment of carcinoma of the cervix 
at the Jefferson Hospital, we have determined upon a plan of radiation from whicli 
we hope to get a maximum result. We use a course of deep roentgen therapy and 
follow it immediately with an application of radium. 

Even in the early stage there may be carcinoma seedlings in the cellular or the 
lymphatic tissue. As the deep x-ray so obviouslj- affects the msible carcinomatous 
tissue in the vagina there is certainlj" good reason to believe that it may favorably 
influence any extensions and metastases in the broad ligaments. When the pelvis 
is flooded with the gamma ra 3 ’s at the outset of the treatment the outl 3 dng seedings 
of the carcinoma are at least not spread any further since there is no manipulation 
of the parts. 

The importance of filtration now is %vell recognized. The ideal filter is platinum 
1.5 mm. equivalent to 3 mm. of lead and with this sloughing is reduced to a minimum. 
The fractional principle is observed b 5 ' radiating from within immediately after 
radiating from without. As radiation of ai-eas that have undergone fibrosis makes 
trouble, the carcinomatous area should be completel 3 ' radiated from without and 
from within before this fibrosis has had time to occur. A repetition of radiation 
is made onty when there are projecting, easity exposed, masses of carcinomatous 
tissue. The dose and the screening then are such as to produce no damage to the 
surrounding fibrotic tissues. 

As Dr. Miller has said, the results in cancer clinics all over the world are more 
or less the same and the longer the cases are observed the less the proportion of 
salvage. Ward’s, Heymann’s, and our own ten-year salvage do not differ ap- 
preciably. 

DR, EDWARD A. SCHUMANN. — ^In the first place, I confess to the belief that 
there is no treatment for carcinoma which has any definite value, I also wonder at 
all of us who so gracefully grasp at the five-year study salvage. Would you salvage 
malignant h 3 q)ertension at five 3 'ears, or pulmonary tuberculosis? It is m 3 ’’ belief 
that most people who have cancer of the deep tissues eventually die of cancer. 

On one point only is Dr. Miller’s pessimism exceeded by mine, and that is the 
question of periodic examination of women by ph 3 ’sicians. “There are no early 
symptoms of carcinoma,” says Dr, Miller, “and very often no evidence.” You may 
paint the portio with Schiller’s solution and if the cancer is a little way in the 
cervical canal it does not show. Prom time to time you make a biopsy of cancer of 
the cervix, but you do not get the cancer. As the otolaryngologists have sold to the 
people the idea of tonsils as the focus of infection and the necessity of their removal 
I sometimes wonder if we should sell women the idea of having amputation of the 
cervix the moment their families are completed? 

DR. WILLIAM R. NICHOLSON. — ^I cannot allow one statement of the writer 
to pass without definite criticism. This was in regard to the value of treating 
lesions of the cervix. A smalt proportion of early carcinomas of the cervix may 
unknowingly be cured b 3 ’ the skillful use of the cautery at a stage when as far 
as can be seen, the lesion is nothing more than an erosion. Furthermore I am still 
willing to consider them as tending to the later development of cancer. It is a very 
grave mistake to say, at this period in our knowledge of cancer, that the presence 
of the lesion has no bearing upon the later incidence of carcinoma. 

DR. CHARLES BEHNET . — A great deal of time and energ 3 » has been ex- 
pended in discussion of the merits of various techniques for the treatment of car- 
cinoma of the cervix. Yet we all know that results are practically identical for 
cases -uith the same degree of involvement regardless of technique. On the other 
hand, comparatively little has been done to investigate palliative procedures. Are we 
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I N CONSIDERING tlie etiology of the menopause we are faced witli 
three possibilities : 


1. Failure of the anterior pituitary gland. 

2. Failure of the end organs (uterus, cervix, vagina and the general 
organism). 

3. Failure of tlie ovaries. 

1. Failure of the Anterior Fituiiary Gland. — In view of the fact that 
the hypoph 3 ’’sis is the motor for ovarian function one might assume that 
the ovary ceases to fiuiction because of a failure of production of the 
gonadotropic hormones. Tliis is not the case. Tlie hypophysl‘i con- 
tinues its hormone production years beyond the menopause. In fact, the 
anterior pituitary gland secretes a greater quantity of gonadotropic 
hormone after the menopause than before. Large quantities of follicle- 
stimulating hormone can be found in the blood and urine of castrates 
and in those who have undergone spontaneous menopause. Hence the 
stimulus from the hypoplij'^sis to the ovary is present, and in adequate 
quantity, but the response on the part of the ovai’y and of the end organs 
to this stimulation is absent. 


2. Failure of the End Organs. — ^It might lie argued that the amenor- 
rhea of spontaneous menopause is due to a failure of response on the 
part of the uterus, and that the amenorrhea, per se, is an etiologic factor 


in the production of sjTuptoms. AYe may point out that menopause 
s.ATnptoms may be present even though the patient is menstmating at 
regular intervals. Amenorrhea is therefore not essential for the develop- 
ment of this syndrome, and patients ivith secondary amenorrhea do not 
have menopause symptoms. Tlie genital tract of the preadolcscent is 
capable of response providing the stimulus is great enough. In the 
eases of gonorrheal vaginitis in children, it has been shovm that estro- 
genic hormones produce a temporary vaginal epithelium of mature 
type. The eases of precocious sexual maturity show an early response 
on the part of the endometrium but not the myometrium, for the uterus 
remains infantile (Ivurzrok, 1937). On the contrary, we do not as 
3 'et know whether the atrophic uterus of a woman in the fifties (oi 
older) would produce a jirogestational endometrium when adequale 
quantities of estrogenic and corpus luteum hormones arc supplieu 
(Hiibseher, 1933). Papanicolaou and Shorr (1936) have .shown tliat 
with adequate amount.s of estrogenic hormones there occurs a traiis- 
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DE. B. L. CRAWFORD. — Based on the examination of biopsies from a large 
number of cervical lesions, I agree with the speaker that inflammations and erosions 
of the cervix are not necessarily precursors of carcinoma, and that true polyps of 
the cervix rarely, if ever, become malignant. Because of the accessibility of the 
cervix every suspicious lesion of this organ should be biopsied. In studjdng the 
biopsy specimen, the change in the character of the epithelium is the most important 
point to consider. If the epithelium is hj’perplastic and undifferentiated, the lesion 
should be regarded with suspicion even though actual infiltration by the epithelium 
cannot be demonstrated. 

DE. LEWIS C. SCHEFFEY. — First, it is well enough to stress the education of 
the laity, but we must continue to educate the doctors. It is discouraging to the 
teacher to bring before students case history after case history in which patients 
have actually gone to a physician because of their symptoms and then, either through 
ignorance or indifference on his part, have not been examined or given adequate 
treatment or advice. 

Second, whether or not one is in agreement with Miller’s views regarding the 
significance for cancer development of certain lesions of the cervix, I think that 
we should definitelj' emphasize to our students the importance of properly treating 
the pathologic cervix. 

DE. MILLER (closing). — We teach and stress, of course, the importance of 
cervical prophylaxis. Correction of minor cervical pathology is important and 
should be continued, but on the other hand there appears to be no good reason 
why we should refuse to face the facts which strongly suggest that the long accepted 
cause and effect relationship between common cervical lesions and cervical cancer 
is largely mythical. I am reminded of the words of a very distinguished 
anthropologist who in looking at medicine said, “I am entirely serious when I 
suggest that it is a very myopic medical science which works backward from the 
morgue, rather than forward from the cradle.” If we observe common cervical 
lesions from early development on through involution instead of beginning with 
the carcinoma and working back, evidence of this assumed relationship will appear 
far less convincing. 

I believe that time and further study will reveal little difference in the incidence 
of cervical cancer among women who have or have not borne children. 

Tlie vast majority of our patients receive deep x-ray therapy first. This is 
followed by local radiation of the lesion by means of radium. I believe radiation 
has much to offer the advanced case but have come to doubt that it reigns supreme 
as a means of treatment for the very early case. That it prolongs life and retards 
neoplastic growth cannot be doubted. That radiation actually cures is another 
question. The progressive decline in the projected survival curves of patients treated 
witli radiation is extremely significant. On the other hand early cases adequately 
treated by surgical means show no such progressive decline although the initial 
drop may have been marked. In this connection I should like to call attention to the 
remarkable work carried on by Frank Lj-nch in San Francisco. His ten- and 
fifteen-year follow-up studies and the long time, follow-up studies of otliers are 
likely to change our concept as to the best method of treatment for early cervical 
carcinomas. 
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Hart (3934) have led them to believe that there are two gonadotropic hormones in 
the serum. The second hormone preparation used, namely, castrate urine extract 
(Gamone) was obtained from E. E. Squibb & Sons. It produces in animals follicles 
only when injected in moderate dosages for short periods. 

The patients were injected with Antex-Leo either every other day or every day. 
Each dose contained 300 M.U. In the patients that were still menstruating injections 
were begun during or at the end of the period and continued to about tlie middle of 
the cycle. The essential operative procedure was performed as soon after the last 
injection as possible. There were neither local nor general reactions as a result of the 
injected material. The age, dosage and period of the cycle are given in Table I. 

TABiiE I. Age, Dosage, and Stage of Cycle 


CASE 

AGE 

AMOUNT OF ' 

HORMONE 

DAY OF CYCLE INJECTIONS ' 

BEGAN ENDED 

OPEP.ATION ON 
DAY OF CYCT.E 

1 

25 

3,600 M.U. 

7 

18 

20 

2 

25 

3,300 M.U. 

5 

19 

26 

3 

25 

3,000 M.U. 

3 

15 

18 

4 

26 

3,300 M.U. 

2 

17 

23 

0 

34 

3,000 M.U. 

4 

15 

18 

6 

35 

1,100 (Gamone) 

2 

15 

18 

7 

37 

.3,600 M.U. 

9 

22 

4 of ne.xt 






cvcle 

8 

43 

.3,600 M.U. 

2 

14 

16 

9 

47 

3,300 M.U. 

Menopause 




63 

7,200 M.U. 



Menopause 


66 

8,800 M.U. 



Menopause 


CASE REPORTS 

CA.SE 1.— Aged 25. (No. 415102.) Gyn. Path. No. 9232, 9242, 9258, 9271. 

Menses: 14 x 28 x 5 x moderate x 0. Last menstrual period, June 5 to 9, 1935. 

Pregnancies : Term birth, living child, 1932. 

Chief Complaint: Backache. 

Diagnosis : Retroversion of uteru.s. 

Anter-Leo : 3,000 il.U. from June 12 to 23, 1935. 

Operation: June 25, 1935. Dilatation and curettage. Suspension of uterus. 
Right salpingo-oophorectorny. 

Motes: ilenses: Sept. 5 to 9, 1935; Oct. 5 to 9, 1935; Nov. 4 to 10, 1935. 

Findings at Operation : The right ovary was enlarged, about 3 inches in length, 
and about l^/j to 2 inches in diameter. There were many new follicular cysts. 
The left ovarj' was enlarged, being about four-fifths llie size of the right. In d, 
also, follicular cysts of new formation were found, but they were not as exlensi\e 
as in the right. 

Endometrium: 

9232 Interval, fully developed, .June 12, 1935. 

9242 Interval, fully developed, June 17, 1935. 

9258 Interval, po.ssibly slightly secretory, June 20, 1935. 

9271 Slight progravid, .Tunc 25, 1935. 

Ovary: Many cysts, some large, 2 cm. In a surprising number the granulos.i 
was present and healthy and the theca showed little or no hypertropliy. 

In some, however, t!ie thec.a interna had pronouncedly luteinized. 

Ca.se 2. — (No. 474.832.) Aged 25 ycar.s. Gyn. Path. No. 10111. 

Menses: 11 x 28 x 3 - 4 x moderate x 0. Tm.st menstrual periods, March •>, 
193G and April 2 to 0, 193(:. No pregnancie.^. 

Chief Complaint : Incretise in size of abdomen. 

Diagnosis: Fibromyomas of the uterus. Pelvif peritoneal aOhesions. 

Antex-Lco: 3,300 M.U. between April 7 and 21, lil.30. 
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formation of the vaginal smear from the menopausal to that type of 
smear which is found in normally menstruating women during the high 
follicular phase of the menstrual cycle just prior to o^a^lation, 

It is also evident that the general organism , is not at fault. If 
sufficient follicular hormone were present, the body would utilize it. 
The therapeutic effect of large doses of estrogenic hormone manifests 
itself in a short time. 

3. Failure of the Ovaries . — It is our belief that the menopause is due to 
a failure of the ovaries to react to stimuli, the gonadotropic hormones. 
The following questions present themselves : 

a. Can the human ovary respond to gonadotropic hormones in the 
same manner as ovaries of other species (monkey, rat, etc.) ? 

b. What is the character of the response ? 

c. Do both ovaries in the same individual respond with equal in- 
tensity 1 

d. Do the ovaries of older patients respond equally as well as the ones 
of younger patients? 

Zondek (1927) and Steinach and others (1928) liave reported the experimental 
restoration of sexual function in old laboratory animals in -which sex cycles have 
ceased. A reactivation of human ovaries during the menopause or shortly thereafter 
has been reported (Westman, 1934) but has been denied by others (Waldeyer, L., 
1934). 

It is important to keep in mind in considering the reaction of senile 
ovaries that an important difference obtains between the human and 
the lower laboratory animals. In all rats and mice after sex cycles 
have ceased, ova are still present (Waldeyer, L.) whereas, as shoivn 
some sixty-five years ago, by W. Waldeyer, ova cease to be present at or 
at least shortly after the menopause. To satisfy ourselves on this point, 
we have examined the ovaries of a number of women in and after the 
menopause. We have not found any ova in an extensive series of sec- 
tions, although the complete serial sections of each ovary were not 
available. Indeed, the scarcity of ova in the latter third or fourth decade 
of the human reproductive period is surprising. 

The reactivation of ovaries of old mice and rats might thus be 
expected mth the administration of gonadotropic hormone. The re- 
activation of the senile human ovary would require the stimulation of the 
germinal epithelium and the new formation of ova, 

MATERIAL AND jMETHODS 

A total of 11 patients -was studied. Their ages ranged from 25 to 66. They were 
all free from ovarian or adnexal pathology. Pour patients were operated upon for 
the repair of retroversion and the remaining patients for uterine fibroids. The 
patients were injected with gonadotropic hormone, 10 -with Antex-Leo, and 1 with 
castrate urine extract. 

One gonadotropic hormone preparation which we used is derived from pregnancy 
mare serum, and is commercially knowu as Antex-Leo. This gonad-stimulating 
property of mare serum was first described by Cole and Hart (1930) and is the most 
potent gonad-stimulating substance available today. Recent results of Cole and 
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Case 4. — (No. 355152.) Aged 26 years. G.P.N. 9454. 

Menses: 16 x 28 x 7 - 8 x moderate x 0. Last menstrual periods, Juno 17 
1935 ; July 20 to 28, 1935 ; Aug. 17 to 22, 1935. ' 

Pregnancies : One, 1933, term birth. 

Chief Complaint : Lo^ve^ back pain and metrorrhagia. 

Antex-Leo : 3,300 M.U. between August 19 and September 3. 

Operation: Sept. 9, 1935. 

Diagnosis: Retroversion of uterus, postpartal. 

Operation: Dilatation and curettage. Suspension of uterus. Complete rigid 
oophorectomy. 

Notes: Menses October 11 to 18. Normal in all respects. 

Macroscopic Examination: Eight ovarj*^ measured 5 by 2 by 4 cm. Surface 
was smooth and glistening and yellowish in color with largo and small mottled blue 
areas which appeared to be multiple cysts. 

Endometrium: Well-developed pregravid. 



Fife'. 1.— Case 3. Human ovary. G. P. N. 9540. Patient aged 23 years. Hare scrum. 
3,000 M. U. Large follicular cysts filled the entire ovary. 

Ovaries: The other ovary was normal size. A large lutein cyst 22 by 10 rani., 
and there were other smaller ones which either had no granulosa or in which the 
granulosa was degenerating. Section B 3 (3) .shows a curious folIiclc-likc body. 
Some primordial follicles. Corpora albicantia present. No other lutein theca cells 
except in large cyst. 

Case 5.— Aged 34 years. (No. 451960.) G.P.N. 9307, 9328, 9345. 

Menses: 14 x 28 x 8 x moderate x 0. Last menstrual periods, April 25, IS.inj 
May 29, 1935 j July 5 to 9, 1935. 

Pregnancies: None. 

Chief Complaint: Pain in back and right lower quadrant. 

Anicx-Lco: 3,000 M.U. between July 9 and 20. 

Diagnosis: Retroversion of uterus. Salpingitis, chronic. 

Operation: July 23, 1935. Dilatation and curettage. Suspension of uterus. 
Left salpingo-oophorcctomy. ^ < a- 

Notes: Menses, Sept. 5 to 8, 1935; Oct. 5 to 0, .‘-■cjint ; Novernber •' > 

December 9 to 10, scant; January 4 to 7; February 9 to 12; .March 5 to b. 
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Operation: April 28, 1936. Supravaginal hysterectomy. Bilateral salpingo- 
oophorectom 5 \ 

Notes: Macroscopic Examination: Eight ovary weighed 26 gm. and measured 

7.5 by i,5 by 2 cm. in thickest portion. Surface was dull velvety gray in color, 
through which numerous petechial hemorrhages could be seen. In one area on the 
surface an adhesion was seen which was so fibrous it resembled calcareous deposit. 
Distal portion of ovary was composed of a mahogany colored cyst 2 by 2 cm., sur- 
rounded by larger areas of petechial hemorrhage. On section several follicles were 
ruptured; these were small and filled with clear amber-colored fluid. In about 
central portion of ovary two small cysts were seen filled with viscid material of dull 
chocolate color. Mahoganj’-colored cyst described contained coagulated gelatinous 
material, homogeneous in texture, somewhat translucent and dull mahogany red in 
color; edges of this cyst appeared crenated. 

Left ovary weighed 20 gm. (without section taken by Dr. Cockrill). It measures 
7 by 4 by 2 cm. Surface was velvety gray in color; through it numerous petechial 
hemorrhages were seen. Surface was entirely covered by dense adhesions. The 
incision previously made appeared to extend only into ovarian stroma; no cystic 
cavity. There were, however, small C 3 'stic cavities noted filled with clear fluid of 
deep amber color; largest measured about 0.5 cm. in diameter. 

Microscopic: Endometrium: Earlj' progravid. 

Ovary: Corpus luteum present, apparently recentlj^ formed. Had large 

cavity filled with blood. Theca lutein cells distinct. Onlj- a few places having 
germinal epithelium. Only a very occasional primordial follicle. In several of the 
cysts the granulosa cells were absent. In some of them the theca interna showed areas 
of pronounced hj'pertroph^' but hardly formed lutein cells. No normal growing 
follicles. 

Case 3.-— (No. 357995.) Aged 25 years. G.P.N. 9546. 

Menses: 11 x 4 weeks 1 week x 4 x moderate x 0, up to 5 years ago. Last 
menstrual periods, Aug. 2, 1935; Sept. 4, 1935; Sept. 27, 1935. 

Pregnancies: i, 1930, full term; ii, 1931, full term; iii, 1931, induced abortion; 
iv, 1934, induced abortion. 

Chief Complaint: . Backache and dysmenorrhea for past 5 j'ears. 

Antex-Leo: 3,000 M.U. between September 30 and October 12. 

Operation: Oct. 15, 1935, 

Diagnosis: Retroversion of uterus and relaxation of pelvic floor. 

Operation: Dilatation and curettage. Repair of pelvic floor. Suspension of 
uterus. Eight salpingo-oophorectomy. Partial left oophorectomj'. 

Notes: May 28, returns with history of meno-metrorrhagia. 

Findings at Operation: Both ovaries were found to be enlarged to the size 
of bantam eggs, and there were three to four cj’sts on each one. A very large 
corpus luteum cyst was resected in the left ovary. 

Macroscopic Examination: Right ovarj' measured 4 bj' 3 bj' 3 cm. and weighed 

17.5 gm. Surface was smooth and glistening and had mottled purplish white color. 
Ovary was very fluctuant; it appeared on the surface as though many cysts were 
present 0.5 to 2 cm. in diameter. On one side of ovary was a rather solid hemor- 
rhagic appearing area. On section a number of cj'sts were seen filled with clear fluid. 

Corpus luteum taken from left ovarj- measured 2.5 by 1.5 by 1 cm. and weighed 
2 gm. It had a shinj' glistening purplisli external surface. Wall was 7 cm. tliick; 
lumen about 0.5 cm. in diameter. 

jificroscopic: Ovary: A large corpus luteum filled with blood whieli contained 
an emptj' cj'st lined by simple squamous epithelium. A large corpus luteum hemor- 
rliagic and with much fibrin. There were many cj'sts in which granulosa was de- 
creased or was absent. In the largest cj'st the theca interna (?) at one side had 
undergone luteinization. In some others the theca intenia cells were somewhat or 
greatly hjqiertrophied as if thej' would luteinize. Some very small (5 mm.) cysts had 
no granulosa. A small number of primordial follicles but no normal growing 
ones. Cysts, largest 15 mm. Most under 1 cm. (5-8 or 10 mm.). 

Endometrium: A typical liiglflj' developed proliferative type. 
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Operation: April 17, 1936. Dilatation, and curettage. Supravaginal hj.sterec- 
tomy. Left salpingo-oopliorectomy. 

Findings at Operation : Patient menstruating. Eight ovary small and pale with- 
out significant follicles. Left ovary was normal in size and had two small cysts. 

Macroscopic Examination : Ovary measured 3 by 3 by 1.5 cm. External surface 
was smooth and glistening; it was covered by number filmy adhesions. It felt some- 
what ey.stic and contained a cyst 2 cm. in diameter filled with bloody fluid. Internal 
surface was smooth and glistening and was purplish, red in color. 

Endometrimn: Progravid probably menstruating. 

Ovary: A degenerating recent corpus luteum was pre.sent. A cyst (ruptured) 
was present. The poorly developed lutein-like cells were probably from the theca 
interna. No normal primordial follicles were found in the 4 sections of the ovary 
available. A very occasional degeneration was present. No normal growing follicles. 
Cysts had little or no granulosa and theca interaa showed Iiypertrophj' in some. 



Fig. 2.— Case S. Human ovary. G. P. N. 1)208. Patient aged 43 years. Mare .scrum 
3,6'00 M. U. Only one very young corpus luteum and numerous corpora aioicanin. 

Case S.— Aged 43 years. (No. 300265.) G.P.N. 9281 and 9298. 

Menses: 16 x 28 x 3 x moderate x 0. Last menstrual period, June 19, 1935. 

Chief Complaint : Pain in left lower quadrant. 

Antcx-Lco: 3,600 M.U. had been given between June 20 and .Tuly .3, 193.5. 

Diagnosis: Retroversion. 

Operation: .Tuly 5, 193.5. .Suxiravaginal hysterectomy. Bilateral .s.'dpingO' 

oophorectomy. Dilatation and curettage. 

Pregnancies: i, 1912, miscarriage; ii, 191.-!, term birth; ii), 1916, term birth, h, 
1917, miscarriage. 

Progress Note: Menopau.^e symjrtorns devclojjed soon after operiifion and pafien 
was seen regularly in the clinic for the relief of these symptoms. 

Findings at Operation: There were numerous fine adhesions over the top o 
the fundns, as well as on its posterior .surface. In several j)lace.s, the omen um 
was .'ittached to the fundus. Small areas of encysted pcritonciil fluid were no (' 
along the jiosterior wall of the uterus. Both tubes and ovaries were 
to the latcr.al walls of the pelvis with fine adhe.sions. In other respects, tHe »> ■ 
were normal appearing. The left ovary contained a 1 cm. hemorrhagic ctsti. 
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Findings at Operation: The ovaries were not increased in size, but both ap- 
peared to be tilled with small cysts. 

Upon inspection of the pelvis, the uterus, tubes, and ovaries were found to be 
densely adherent to the posterior peritoneum. 

Macroscopic Examination: Ovary measured 4 by 2 by 2 cm. Surface was 
smooth and glistening. It was made up of a number of small bluish cysts. 

Endomctrhim : 9307, Tj’pical progravid. 9328, Very hemorrhagic. Apparently 

only superficial tissue. Except for the large number of polymorphs in the stroma 
and in the gland lumina, it appeared to be tj'pical proliferative endometrium. 

Ovary: A hemorrhagic and degenerating corpus luteum from the previous cycle 
is present. 

There were some but not many primordial follicles. A very occasional small 
follicle with antra, 2 seen in sections. The most noteworthy feature was the number 
of cysts present. All of these had a thin granulosa (2 to 4 cells thick). They 
varied from 3 to 7 mm. in diameter. No or but little thecal hypertrophy and 
no luteinization of the granulosa or theca interna. 

Case 6.— Aged 35 years. (No. 464109.) G.P.N. 9679. 

Menses: 14 x 27 x 4 x moderate x 0. Last menstrual periods, Oct. 17, 1935, 
and Nov. 11 to 14, 1935. 

Pregnancies: Questionable early abortion five years ago. 

Chief Complaint: Mass in right lower quadrant. Pain in both lower quadrants. 
Vaginal discharge. 

Operation: Nov. 29, 1935. 

Castrate Urine Extract: Squibb, 1,100 E.U. given beween November 12 and 26. 

Diagnosis: Eibromyomas of uterus. 

Operation: Dilatation and curettage. Supravaginal hysterectomy. Eight 

salpingo-oophorectomy. 

Notes: No menopause symptoms six, months after the operation. 

Findings at Operation: The left ovary was normal in size, and upon its anterior 
surface w'ere seen five cysts, blpish-black in appearance, averaging 1% cm. in 
diameter. Tlie right ovary was enlarged to about the size of a lemon and its surface 
was studded with cysts resembling the others, but much larger in size. It was 
decided to remove this ovary. 

Macroscopic Examination: Ovary measured approximately 3.5 by 2.5 by 2 cm. 
Surface was smooth and glistening. Part of surface was yellowish gray in color; 
proximal and lower two-thirds, however, have been converted into cystic mass. On 
external surface they appeared as small globules which were seen beneath the tissue 
as bluish gray in color. At outer pole was a small corpus luteum deposit showing 
hemorrhage on external surface. Ovary was cut with slightly less than normal 
resistance; cut surface was reddish gray in color and very moist and appeared 
quite cystic. Several small cysts were opened; they measured 1 cm. in diameter 
and contained bloody serous fluid. Inner surface was lined by smooth glistening 
purplish gray membrane; several small whitish areas were seen, one having been 
cut through. Here the top tissue was grajdsh white in color and stood up somewhat 
from the cut surface. 

Left ovary was normal in size. 

Endometrium: Interval, early progravid? 

Ovary: Several cysts. In some the granulosa had disappeared and in others, 
it was present and had a normal appearance or showed degeneration. The theca 
interna cells were very slightly, if any, hj'pertrophied. 

Case 7. — Aged 37 years. (No. 476697.) G.P.N. 10071. 

Menses: 14 x 28 x 4 x moderate x 0. Last menstrual periods, Dec. 20, 1935; 
Jan. 17, 1936; Feb. 14, 1936; March 2, 1936; March 22, 1936; April 13, 1936. 

Pregnancies : Stillbirth, twins, fifteen years ago. 

Chief Complaint : Pain in left lower quadrant. 

Antex-Leo : 3,600 M.U. between April 1 and 13. 

Diagnosis: Fibromyomas of uterus. 
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no growing follicles but several small cysts. The four remaining cases 
(patients 43, 47, 63, and 67 years old, respectively) showed no response 
on the part of the ovary whatsoever, even though the oldest patient re- 
ceived 8,800 M.U. of Antex-Leo. The reactions were greatest in the 
third decade of life, a slight response was present in the fourth, and a 
total absence of response in the fifth decade and beyond. A response 
may be maximal on one side and absent on the other. 

4. Microscopic examination of the follicle cysts showed: (a) Ai ab- 
sence of ova (in the sections examined to date), (b) Degenerative 
changes in the granulosa of varying degree. ]\Iost often there was a loss 
of the granulosa layer, with only one layer of cells remaining. ■ Occa- 
sionally there appeared pateliy areas of normal appearing granulosa, 
(c) There occurred luteinization of the theca interna and occasionally 
of the granulosa. Such luteinization may be associated with a pregravid 
endometrium, (d) One patient, Case 2, 25 years of age, showed early 
luteinization of the theca interna plus the granulosa layer. 

5. One patient. Case 6, 35 years of age, injected "^vith 1,100 units of 
castrate urine extract (Squibb) shoAved a cystic enlargement of one 
ovarj^ to the size of a lemon, and a grossly normal ovary on the opposite 
side. Tlie theca interna cells .sIioav no definite change, 

CONCLUSIONS 

1. The human ovary shoAved a loss of response to gonadotropic stimu- 
lation with age. There is a slight response in the fourth decade, and 
a complete absence of response in the fifth decade and beyond. 

2. Wlien the response is definite, only one ovary may sIioav this re- 
sponse, Avhile the other may shoAV no stimulation at all. This implies 
the concept that one oAmry can cease function before the other. 

3. The injections did not induce the formation of normal follicles but 
resulted in multiple cysts (in the reactiA^e ovaries) Amrying from 5 mm. 
to 2 cm. in size. 

4. The menopause is due to a loss of response on the part of the ovarj 
to gonadotropic hormones. 
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at one pole. Along its surface, there were several small brownish areas, grossly sug- 
gestive of endometriosis. The right ovary was normal appearing. 

Macroscopic Examination: Eight ovary measured 3 by 2 bj' 1.5 cm. It was 
covered bj' very dense adhesions, and was dark red in color with purplish discolora- 
tion. On section there appeared to be a liemorrhagic cyst 1 cm. in diameter and a 
smaller cyst 0.5 cm. in diameter. 

Left ovary measured 3 by 1.5 by 2.5 cm. It was pale. 

Endometrium : 9281, Interval ( ?) phase. Stroma very loose. Surface epithelium 
low. 9298, Interval type. Stroma dense, nuclei large. Surface epithelium high. 

Ovaries: Several corpora albicantia. No growing follicles or primordial follicles. 
No cysts. A number of corpora albicantia. A small apparently recently formed 
corpus luteum which was hemorrhagic. No cysts. No growing or primordial follicles. 
Germinal epithelium very flat. 

Case 9. — Forty-seven years of age. Dementia precox. Irregular menstruation 
during past year. Jan. 20 to 30, 1936, 11 injections Antex 300 M.U. per day (total 
3,300 M.U.). February 3, supravaginal hy.sterectomy. Bilateral salpingo-oophoree- 
tomj'. 

Surgeon’s Eeport : Uterus 3 times normal size. Multiple fibroids. Eight ovary, 
average size, no follicles observable. Left ovary, somewliat enlarged. Two cysts 
1 cm. in diameter, 1 clear and 1 liemorrluigic. 

Anatomy: Eight ovary (Bouin). 4.03 gm. 25 by 18 by 15 mm. Some small 
cysts. Left ovary 0.37 gm. 30 by 25 by 15 mm. Two cysts. Each had a single 
layer of granulosa cells. No thecal hypertrophy. Both ovaries had corpora albicantia 
of varying sizes. 

Case 10. — Sixty-three years of age, colored, widow. Manic depressive psychosis. 
June 10 to 21, 1935, Antex 600 M.U. per day for twelve days (7,200 M.U. total). 

Operation: June 24. Uterus and ovaries out. 

Surgeon’s Eeport; Ovaries totally inactive. In right ovary was a retention serous 
cyst. 

Anatomy: Eight ovary, 2.82 gm., 30 by 22 bj' 10 mm. Left ovary, 1.35 gm., 

19 by 14 by 10 mm. 

Several corpora albicantia in each ovary. No follicles or cysts except in right 
ovary. No granulosa or theca interna distinguishable. 

Case 11. — Sixty-six years of age. Colored. Dementia precox. April 5 to April 
17, 1935, 8,800 M.U. of Antex. 

Operation: Following day. Uterus and ovaries out. Uterus with fibroids. 
Ovaries small and unchanged by the injections. 

Anatomy: Eight ovary, 3.19 gm., 25 by 22 by 11 mm. Left ovary, 2.50 gm., 

20 by 19 by 13 mm. No follicle or cysts visible. Several corpora albicantia present. 

RESULTS 

The following results were obtained : 

1. There were no normal follicles. 

2. The ovaries ivhen they reacted showed follicle cysts. These varied 
in size tip to 2 cm. in diameter. There tvere several in each ovary. The 
ovaries of onr youngest patients were 7 to 8 cm. in diameter (immedi- 
ately after removal). 

3. In the three youngest patients (each 25 years of age) Ijoth ovaries 
showed grossly a similar reaction. In a fourth patient (26 years old) 
only one ovary showed a marked cystic enlargement and the other ovary 
appeared normal. Two other cases (patients 34 and 37 years old, 
respectively) showed a slight enlargement of both ovaries. They have 
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are eoinpensatoiy meehaiiisms, the first designed to bring more oxygen 
to the blood and tlie second to deliver more oxygen to tlie tissues. 
With increasing anoxemia a point is reached when these compensa- 
tory mechanisms fail to supply oxygen in amounts sufficient for 
cellular oxidation and then, with dramatic suddenness, “the oxygen 
crisis” of the phy.siologists, or what is termed tlie “reversal” by 
Schmidt, takes place and after this events occur rapidl}'. Conscious- 
ness is lost and respirations stop. FolloAving respiratory failure there 
is an interval of from three to five minutes during which the heart 
continues to beat, but there is a marked slowing of the rate. In a 
typical ease the slowing occurs by abrupt steps from 156 per minute 
before the crisis to 44 per minute in the postcrisis phase. After 
I'e.spirations cease, sometimes a little eai'lier, the blood pre.ssure rapidly 
declines througli forty to sixt.y seconds. Concomitant with the drop 
in blood pressure the .skin becomes blanched and cold, as in .shock. 
Early in the posterisis phase of experimental anoxemia another im- 
portant change occurs.- the nerve muscle endings of skeletal muscle 
cease to function, with complete collapse of that muscular system. 
This results, of course, not only in flaccid extremitie.s, but in relaxa- 
tion of the sphincter ani. To recapitulate, experimental anoxemia 
presents the clinical picture of asphyxia neonatorum in its entirety, 
namely: uneousciousne.ss, apnea, bradycardia, limp extremitie.s, re- 
laxed sphincter ani and the white, cold .skin of .shock. 

The close similarity, if not identity, between asphyxia neonatorum 
and experimental anoxemia made it seem worth while to study the 
comparative value of pure oxygen and of various carbon dioxide mix- 
tures in the resuscitation of dogs which had been rendered apneic by 
anoxemia. The points of particular interest for mvestigation were; 

1. The time required to estaijli.sh spontaneou.s breathing wlien various g!is mixture." 
were u.sed in artificial respiration. 

2. The character and permanence of the re-establi.shed rc.spiration. It ha.s been 
claimed that the employment of pure oxygen in resuscitation may cause a “iva.shmg 
out” of carbon dioxide with resultant “acapnea. ” It .seemed important to 
determine whether the re-e.stablished re.^pirations reflected evidence of this or otlicr 
abnormalitie.". 

3. The eflect of breathing 25 per cent carbon dioxide for short periods. 


DESCRII’TION OF XIETIIODS 

Dogs weighing between ten and twelve pounds were anesthetized lightl.i 
chloroform and strapped to the operating table in the usual supine po.sition. 1 1*" 
trachea was exposed, opened and a cannula in.^erted, through which nitrons oxi'e, 
o.xygen, and if neeeysary ether were administered. Fluctuation.s in blood pre.-sure 
were recorded in the usual manner by means of a cannula in the right femor.i 
artery connected with a mercury manometer and slowly revolving kymograp'i. 

Around the animal’s chest and upper abdomen was placed a rubber bag ''bicb 
was secured in place by a loosely tied cloth casing. Tlie bladder was inf 
slightly and connected to a largo tambour by means of a rubber tubr*, the condin.inU. 
medium Isdiig air. To the rubber membrane of the tambour was aflixcsl a pf'in ■ ^ 
which recorde<! the re.spinitory e.veursions. 



THE EELATIVE VALUE OP PURE OXYGEN AND OP CARBON 
DIOXIDE MIXTURES IN EXPERIMENTAL 
RESUSCITATION"= 

N. J. Eastman, M.D., Baltimore, Md., R. B. Dunn, M.D., 
Greensboro, N. C., and Joseph Kreiselman, M.D., 
Washington, D. C. 

(From the Department of Ohstetrics, Johns Hoplcins University and Hospital) 

T he relative value of pure oxygen and of various carbon dioxide 
mixtures in the treatment of asplij’^xia neonatorum has been a sub- 
ject of controversy for some years. On the one band, Yandell Hen- 
derson^ strongly advocates the use of carbon dioxide mixtures, recom- 
mending concentrations of this gas in oxygen which range from 7 to 
20 per cent. He contends that carbon dioxide is the ph 3 ’'siologic 
respirator}'^ stimulant and believes that its stimulating effect is par- 
ticularlj’" needed in asphyxia neonatorum, because the sensitivity of 
the respiratory center is depressed in that condition. 

Eecently McGrath and Kudci'S have reported observations on apneic newborn 
infants which were resuscitated by means of carbon dioxide mixtures, and their 
results lead them to concur in Henderson’s views. On the other hand, Eastman, 3 
Kane and Kreiselman,^ and others, have advanced evidence which seems to indicate 
that pure oxygen, rather than carbon dioxide mixtures, is the ideal gas for resuscita- 
tion in asphyxia neonatorum. Tliey base their contentions on the follonung con- 
siderations : 

1. Actual chemical studies on the blood of truly asphyxiated infants reveal that 
it is already overloaded with this gas; whereas normal newborn infants have blood 
carbon dioxide tensions varying from 38 to 60 mm. of mercury, the blood of 
asphyxiated infants shows carbon dioxide tensions in excess of 65 mm., concentrations 
so high as to be scarcely compatible with life; to augment this excess of carbon 
dioxide by administering still more of the gas would seem illogical and possibly un- 
safe. 

2. In the presence of anoxemia, which is found to a marked degree in asphyxia 
neonatorum, the usual respiratory stimulants, such as carbon dioxide, are kno^vn to 
become respiratory depressants (the “reversal” of Scltmidts). 

3. Clinical evidence in the main indicates that pure oxygen is superior to carbon 
dioxide mixtures in the resuscitation of newborn infants. 

In the severer forms of asphyxia neonatorum the blood is almost 
depleted of oxygen. Perhaps the most striking evidence of the major 
role played by anoxemia in asphy’-xia neonatorum lies in the faet that 
the whole clinical picture of the condition may be reduplicated both 
in the human being and in lower animals by reducing the blood 
oxygen.® The sequence of events in experimental anoxemia may be 
described as follows : To mild degrees of anoxemia the body reacts 
by^ increased respiration and accelerated heart rate ; these presumably 

*Read by Invitation before the Washington Gynecological Society, Nov. 27, 1937. 
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aspliyxiation and resuscitation well, and it was usually possible to repeat ilic pro- 
cedure six or more times. On the other hand, when carbon dioxide mixtures were 
emplo 5 -ed in resuscitation, it was frequently observed that the re-established respira- 
tion was of an irregular and convulsive type. Not uncommonly it became more 
and more shallow, terminating in a recurrence of the apnea. This gasping, irregular 
tj’pe of breathing, which frequently follows experimental resuscitation with carbon 
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rig:. 1. — Showing the oxygen crisis of experimental anoxemia followed by rcsu.sclta- 
tion with 100 per cent oxygen. Asphyxiation is started at A. Within two minute.? the 
blood pressure, together with the pulse pressure, falls (lower tracing), while ro.‘iPira> 
tion ceases (upper tracing). At I artificial respiration is begun, spontaneous breath- 
ing being initiated at Jt. The restored respiration is normal in rate .and rhythm and 
remains permanently established. The blood and pulse prc."sures also return to 
noianal. 



pjp. 2. — Showing the oxygen crl.sls of experimental anoxemia followed 
tion with 10 per cent carl>on dioxide In oxygen. Aspliyxlation l.s started at 
two minute.? tlie blood pre.«.suro, together with the pul.se prc.s.sure, fall.? (lower ' 

while re.splration cea.ses (upper tracing). At I artindal respiration in V® J-on- 

tancou.s breathing being initiated at JI. Tlie restored rc.splration Is ‘ (tie- 

vul.Blve in tvpe and soon become.? sbaltow. while tlie pulse pre.ssure .sIiow.h irref,umi 
Improvement follows the admini.“tration of 100 per cent oxygen. 



HARBORVIEW DlVi 

EASTMAN ET AL. : RESUSCITATION, 573 

A^pli^iation was accomplished bj* allowing the dog to breathe 100 per cent 
nitrous oxide. For our purposes nitrous oxide seemed preferable to nitrogen as an 
asphyxiating agent for the following reasons: (1) Its anesthetic properties 
obviated the necessity of using other anesthetics during asphyxiation. .(.2) Clinical 
asphyxia neonatorum occurs most often in cases in which the mother has received 
analgesics and anesthetics; among these, concentrated mixture.^ of nitrous oxide 
not infrequently produce this condition; accordingly, the employment of this gas for 
asphyxiation would seem more nearly to reproduce the circumstances of asphyxia 
in the newborn. (3) Preliminary experiments showed that oxygen crises produced 
by nitrous oxide resembled closely those brought about by nitrogen, with the excep- 
tion tliat nitrous oxide asphj-xiation caused an earlier breakdown of respiration. 

It would seem then to offer a more severe tost to any method of resuscitation used. 

Following the administration of 100 per cent nitrous oxide, oxygen crises, with 
marked fall in blood pressure and apnea, occurred in all experiments within two to 
three minutes. After breathing had ceased for approximately thirty seconds, 
artificial respiration was instituted with a Kreiselman resuscitator,r various gas 
mixtures being employed. In a small series of expez’iment.s, artificial respiration 
was withheld until sixty seconds of apnea had transpired. 

At the depth of the oxygen crisis, blood samples were taken from the left femoral 
artery for oxygen determination. Tliese .diowed oxygen which ranged betrveen 2.3 
and 4.0 volumes per cent; in severe asphyxia neonatorum the oxj'gen levels of the 
umbilical vein blood varies between O.o and 4.0 volumes per cent.s 

RESULTS 

1. The time required to esfahlish spontaneous Vreathing xuhen rarious gas mixtures 
were used in artificial respiration: Pure oxygen was administered in 92 experi- 
ments on 27 animals; the average time required to re-establish spontaneous Imeath- 
ing was forty-six seconds. Ten per cent carbon dioxide in oxygen was administered 
in 38 experiments on 20 animals; the average time required to re-establish breathing 
was fifty-two seconds. Twenty-five per cent carbon dioxide in oxygen was em- 
ployed in 23 experiments on 15 animals and the average time necessary for 
resuscitation was forty-nine seconds. Thus, from the standpoint of time, the results 
obtained with pure oxygen and with carbon dioxide mixtures were almost identical 
when the period of apnea was thirty seconds. The results of two typical experi- 
ments, in one of which pure oxygen was used as the resuscitating gas and in the 
other 10 per cent carbon dioxide, are shown in Figs. 1 and 2. 

As noted above, a small series of S animals were subjected to asphj-xial apnea 
for sixty seconds. In four of these animals resuscitation was first attempted with 
10 per cent carbon dioxide. When this gas alone was used, success was met in but 
one experiment out of the four and this after two minutes. In two instances, after 
three minutes’ insufflation with 10 per cent carbon dioxide had failed to initiate 
spontaneous breathing, pure oxygen was administered and respiration began within 
ninety seconds. In the fourth experiment, cardiac action ceased after two minutes 
of attempted resuscitation with 10 per cent carbon dioxide. In the remaining four 
animals, resuscitation was attempted with 100 per cent oxygen. Spontaneous 
respiration was established in 3 eases after one minute, ninety-five seconds, and two 
minutes, respectively. In the fourth animal the administration of pure oxygen 
for three minutes was unsuccessful; this was followed by insufflation with 10 per 
cent carbon dioxide, but the animal died two minutes later. Individual variations 
in the ability of animals to withstand asphj'xiation make conclusions in this group 
difficult. The observations suggest, however, that pure oxygen is preferable to 10 
per cent carbon dioxide as a resuscitating agent when the asphyxiation is profound. 

2. The character and permanence of the re-estahlished respiration: IWien pure 
oxj'gen was used as the resuscitating gas, the re-established respiration was regular 
and apparently normal in character, as may be seen in Fig. 1. It was sustained 
indefinitely and in no instance was further resort to artificial respiration necessary. 

The blood and pulse pressures returned quickly to their normal levels. These 
animals which had been resuscitated with pure oxygen withstood subsequent 
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lowing resuscitation by carbon dioxide, the pulse pressures failed to return to their 
previous configuration and showed decided irregularities for five minutes or more. 
These animals, moreover, withstood subsequent asphj’xiation and resuscitation 
poorly, and it was rarely possible to repeat the procedure more than throe times 
without losing the animal. Our observations, therefore, afford no foundation for the 
contention that resuscitation by pure oxygen causes a “washing out” of carbon 
dioxide with re.sultant apnea. In our ninety-two experiments Avith pure oxygen 
nothing suggestiA’O of such a phenomenon AA’as obseiwed. On the contrary, as Ave 
luiA’e indicated, it Avas only AA'hen carbon dioxide mixtures Avere used for resuscitation 
that abnormal types of respiration ensued. 

The effect of hrealhing 26 per cent carhon dioxide for short periods: Since 
mixtures of 25 per cent carbon dioxide, or CA’cn more, liaA’c been recommended for 
the treatment of asplij-xia neonatorumi. i3 and since it is occasionally necessary to 
employ artificial respiration in these cases for long periods, it seemed desirable to 
obserA’e the effect of this gas AA’hen administered to animals in high concentration 
oA’er certain interA’als of time. Six animals AA'cre allowed to breathe a gas mixture 
containing 2a per cent carbon dioxide and 75 per cent oxygen for periods A’arying 
betAA’een seA’on and fifteen minutes. As is .shoAA’n in Fig. 4 marked stimulation of 
re.spiration immediately folloAA’ed. Soon, hoAA’CA’er, gasping respiration occurred and 
the animal became cyanotic, AA’hile the blood pressuj-e fell. In' the c.xperiment 
illustrated the carbon dioxide mixlui’c AA’as AAuthdraAA’n after seven minutes and air 
substituted; ncA’ertheless, the respiration became more and more shalloAV and death 
folloAA’ed shortly. Taa'o other animals died after breathing 25 per cent carbon dioxide 
in oxygen for fifteen minutes. Similar experiments AV'ere carried out more than 
fifty years ago by Friedliinder and HerterS AA’ith compaiablc re.sults. 

DISCUSSION 

It is well knoAvii that carbon dioxide produces toxic effects even 
when breatlied in weak concentrations. Continuous breathing of an 
atmosiihere containing 1 per cent carbon dioxide Avill incapacitate 
men for work and 6 per cent will usually cause subjective .symptoms 
of malaise, headache, nausea, and even unconsciousness. Brotvn’* has 
found that the majority of men Avorking in submarines Avere com- 
pletely incapacitated Avhen G per cent concentrations of carbon di- 
oxide Avere reached. Noticeable hyperpnea occurs AA’hen the inspired 
air contains as little as 2 per cent and as the concentration reaches 30 
to 15 per cent distinct dy.spnea results; but beyond this point further 
concentration of carbon dioxide, in.stead of augmenting respiration, 
decreases it. When concentrations of 40 to 50 per cent are reached 
death occurs at once, AA’ithout coiiA'ulsions, but Avith the appearance 
rather of a fatal narcosis. In HoAA'ell’s’" opinion it is probable that 
carbon dioxide in these concentrations exercises a direct toxic action 
on the uerA’C cells. Recently Becker” has shoAA'n that the toxic effect 
of carbon dioxide is not dependent upon its acid character but upon 
other iiroperties; a specific lethal action on protoplasm cou])led Avitli 
an ability to jAenetrate cell boundaries Avith extreme rapidity. In the 
pre.sence of anoxemia the harmful effects of carbon dioxide become 
accentuated. Schmidt'’ has shoAA'ii that Avhen the oxygen content of 
the blood has been loAvered sufficiently to bring about an o.xygen 
cri.-^is. carbon dioxide becomes a rc.spiratory deiu-e.ssant. Recent ex- 
perimental studies by flellhorn’- indicate that under conditions of 
oxygen deficiency 6 per cent carbon dioxide in the inhaled air in- 
creased the fall in body temperature over that obserA’cd in o.xygen 
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dioxide mixtures, is sliown in Figs. 2 and 3. In our experience it persisted for one or 
t\’fo minutes after tlie onset of spontaneous breathing (R) and then changed into a 
regular but shallow t 3 *pe of breathing. In both of these experiments it became so 
very shallow that administration of 100 per cent oxygen was deemed necessary 
to save the animal; apparent improvement in the respirations then occurred. Fol- 



Fig. 3. — Showing the oxygen crisis oC expeiumental anoxemia followed by resuscita- 
tion with 25 per cent carbon dioxide In oxygen, Results similar to tliose shown in 
Fig. 2. Symbols the same as in Figs. 1 and 2. 



Fig. 4. — Showing the effect of breathing 25 per cent carbon dioxide in oxygen for 
seven minutes. Marked hyperpnea ensues followed by gasping respiration which soon 
becomes very shallow. In this experiment air was administered at O, but breathing 
remained shallow and death occurred six minutes later. 
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DISCUSSION 

DE. JOSEPH lOJEISELMAN. — ^During the past ten years many articles have 
been written on the subject of asphj-xia neonatorum, but as far "as I know all 
articles except those of Drs. Eastman, Hane, and myself have recommended carbon 
dioxide. Yet there is no exTierimental evidence to prove that carbon dioxide is the 
agent to use, TYe do know of recent work, however, contraindicating carbon dioxide 
in all other forms of asplij-xia. This is also true with anesthesia, particularly 
in the use of such depressant anesthetics as cyclopropane. Eespiration ceases when 
we use carbon dioxide. This has been shown also in New York University where 
experiments are being done with the barbiturates. 

DE. H. P. EAkISEY. — The experimental rvoi'k offered here has been conducted 
entirely on animals, that have already been breathing and have their respirator}’ 
mechanisms functioning, while with the infants who have not breathed another 
.situation is present. Has this difference no bearing on the discussion? 

DE. JAMES E. DAVIDSON. — One thing that we are up against in all these prob- 
lems is the preliminary medication given by the obstetrician. Morphine, for example, 
is a depressant not onh* to the mother, but to the child. If the latter is born 
within an hour or two after the administration of morphine sulphate there is a 
special problem in getting the infant to breathe. 

DE. E. HIEBY SMITH. — There are many other factors in so-called asphyxia 
neonatorum besides the lack of oxygen. Many thing,s preceding the birth of the 
infant may depress the respiratory center. Not only the opiates, but perhaps a 
certain amount of shock may have some bearing upon it, 

DE, SOLLIE ElATZMAN. — ^Henderson certainly advocates COj, but not to the 
extent of 25 per cent of carbon dioxide and 75 per cent of o.xygen. A 25 per cent 
mixture of CO, is not a rcsuscitant but an anesthetic and will put the patient to 
sleep. I am surprised that Dr, Eastman got any of his infants to breathe at all 
with a 25 per cent mixture. 

Dr. Ebersole of the Lahey Clinic in Boston has introduced the use of helium 
in a mixture of 80 per cent helium and 20 per cent of oxygen. It is used not only 
in resuscitating infants but also during anesthesia where there is an obstruction. 
The helium is used because of its lighter dcn.sity in getting to the lungs and ease of 
aeration. Helium may be a point to remember in future e.xperiments. 

DE. S. M. DODEK. — Some six years ago, working with the Departments of 
Pharmacology’ and Obstetrics at Western Eeserve, we were using Dr. Kreiselman's 
apparatus with pure oxygen to resu.scitate the newborn, and we liad very excellent 
results. We subsequently s^vitched to the use of pure compressed air for resuscitation 
of the newborn infant, and we found that every depressed newborn who had no 
birth injury or atelectasis could be resuscitated within a period of twenty minutes 
with pure air. 

DE. HOWAED KANE. — .Ybout ten years ago when the Kreiselrnan apparatus 
was being developed, a question aro.«e as to what was the better gas to use. It 
seemed to us that the babies all had the appearance of having too much COj, so we 
took samples of blood from 100 cords and had them examined quantitatively for 
CO, and o.xygen. We di'V’ided the babies into throe groups: First, those that were 
born erving; second, tho.=o that were born with delayed respiration; third, those that 
had to "be re.=uscitated. The crying babies had a .small amount and the babies 
needing resuscitation had a large amount of CO., which seemed to us to prove that 
CO. was not needed. 

DE. NICHOLSON J. EASTMAN. — ^^Vith regard to Dr. Eamsey’.s comment, you 
remember I closed nn’ remarks by .saying that it is hazardou.s to carry over from 
animal experimentation, particularly in a.sphyxia neonatorum, any conclu.sions. I 
said particularly asphv’xia neonatorum beeau.^e there we have an infant who has 
not breathed air before. Much as wc shonld like to carry out such e.xpcrimentH in 
newborn animals, techiiic.al difficulties have made tliat impossible. 
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deficieiic}’’ alone, an effect that is particularly undesirable in asphyxia, 
because the body temperature has already been lowered by vascular 
collapse. 

In the present series of experiments this toxic action of carbon 
dioxide on protojilasm appears to have manifested itself in several 
ways; first, by tlie convulsive, unstable character of the respiration 
following resuscitation by this gas; second, by the inability of animals 
which had been resuscitated by carbon dioxide mixtures to withstand 
repeated asphyxiation; and finally by the lethal effect of this gas 
Avfien insiiired in a concentration of 25 per cent for a long period. As 
resuscitating agents, these carbon dioxide mixtures showed no points 
of superiority over pure oxygen. In our liands, then, pure oxygen 
appeared to be preferable to carbon dioxide as a resuscitating agent 
in experimental anoxemia. While this conclusion is not necessarily 
applicable to asphyxia neonatorum, it is in keeping with the view that 
in that condition also pure oxA’-gen is the preferable gas. 

SUMMARY 

1. The apnea of experimental anoxemia in animals reduplicates 
exactly the clinical picture, as well as the blood oxygen levels, of 
asphyxia neonatorum. 

2. When animals are asphyxiated to the stage of apnea, resuscita- 
tion is accomplished just as quickly by insufflation with pure oxygen 
as it is with carbon dioxide mixtures; in the presence of profound 
asphyxia, pure oxygen is more efficacious than carbon dioxide. 

3. Following resuscitation with pure oxygen the restored respira- 
tion remains normal in rate, amplitude, and general character, but 
following resuscitation with carbon dioxide mixtures the re.spiration 
tends to be convulsive and irregular; it frequently becomes shallow 
so that further artificial respiration is needed. 

4 . If animals are allowed to breathe 25 per cent carbon dioxide in 
oxygen for 7 to 15 minutes, grave toxic effects are produced which 
often result in death. 

5. In experimental anoxemia pure oxygen is superior to carbon 
dioxide as a resuscitating agent, a circumstance which is in keeping 
with the .view that pure oxygen is likewise preferable in the treat- 
ment of asphyxia neonatorum. 
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of 5 to 10 c.c. of air into the ear vein. The abdomen was quickly opened and the 
uterus excised. After opening the uterus, each fetus was removed with its placenta, 
which was readily separated from the uterine wall. The umbilical cord was severed 
close to the body of the fetus and the latter weighed with one or more of its litter 
mates, after the membranes had been carefully stripped from its body. Only those 
fefuses wliich showed active movements after rupture of the membranes and which 
showed no developmental defects were taken for analysis. In all cases at least two 
fetuses were taken, one being selected from each uterine horn; at early stages 
when the fetuses were small, four were selected and combined for analysis. Tlie 
fetuses, after being carefully washed in a stream of distilled water to remove any 
adhering debris or amniotic fluid, rvere finely minced into a large Kjeldahl flask by 
means of heavy scissors. 

Two placentas were also taken for analysis from each of twelve litters. The 
maternal and fetal portions were separately analyzed in seven of the experiments. 
Separation of the maternal from the fetal portion was easily and effectually accom- 
plished by gentle traction with forceps. No attempt was made to wash the placentas 
of the gross blood which tliey invariably contained. After being weighed on watch 
crystals, the placentas were similarly minced into Kjeldahl flasks. 

As no satisfactory method was available for the estimation of minute quantities 
of the various decomposition products of the arsphenamines, it was necessary to 
confine the analyses to the estimation of total arsenic. 

The tissues were ashed immediately in a mixture of sulfuric and nitric acids 
and then analyzed bj’ a modification' of the Gutzeit method, which depends upon the 
liberation of arsine (AsH,), producing a brown stain upon a paper strip previously 
'sensitized with mercuric bromide (Association of Ofiicial Agricultural Chemists, 
1931). Estimation of arsenic is made by comparison of the intensity and length 
of this color stain with standard stains simultaneously prepared from a stock solution 
of arsenic trioxido (ASjOj). Accordingly, the readings are expressed in terms of 
arsenic trioxide. 

Since the chemical analysis in each experiment was done jointly on two or more 
fetuses from the litter, the results represent the average arsenic content as calcu- 
lated for a single fetus. Similar calculations were made for the placentas. 

Duplicate and control determinations showed the analytical methods to be reliable 
as well as extremely sensitive, serving to detect as little as one-half micromilligram 
(thousandth of a milligram) of arsenic trioxide. "With quantities exceeding 2 micro- 
milligrams, readings were made to the nearest micromilligram. Smaller quantities 
were estimated to the nearest half-micromilligram. All reagents used in the 
analytical procedures were arsenic-free, blanlc controls being run with each set of 
determinations. Repeated tissue controls upon newborn rabbits were uniformly 
negative, never showing more than a faint trace of arsenic, too small for estimation. 
As a further check on tlie method, it was shown that the arsenic which was recovered 
by ashing a newborn rabbit a few minutes after an injection of ncoarsphenaminc 
into it, agreed remarkably closely with the arsenic content of the injected drug. 

The observations are based upon analyses of 44 fetuses and 24 placentas which 
were obtained from the litters of 24 healthy, multiparous rabbits at various stages 
of pregnancy' from nineteen to thirty-five days. Accurate estimation of the stage 
of pregnancy was assured, since the animals were isolated in separate cages and 
mated in the laboratory. 

The average period of gestation in the rabbit is normally thirty-two^ 

In some of the experiments, however, it was desired to prolong pregnancy, inhdntion 
of labor being accomplished by a single intravenous injection of antuitrin-.S (ParKc, 
Davis & Co), 1 c.c., twenty-five days after insemination. It is undenstood that all 
pregnancies of more than thirty-two days’ duration wore prolonged in this manner 

(Snyder, 193-1). 

The rabbit was selected as a favorable animal for study, because of the struclurnl 
similarity of its placenta to that of the human being, both being of the hemochorial 
typo (Grosser, 1927). 
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In studies on the oxygen content of newborn babies’ blood, the constant finding 
in true asphyxia is low oxj’gen and by definition the constant finding in experimental 
anoxemia is low oxygen. Other similarities seemed to make it justifiable to carry 
out this study, and Avith the reserA-ations tliat I liaA-e mentioned to apply it to 
asphj-xia neonatorum. 

Dr. Katzman misunderstood me. We did not administer 25 per cent carbon 
dioxide to infants, but only to these dogs who showed the usual anesthetic effects. 
In the bibliography is a reference to a article published by Dr. Yandell Henderson 
in the Journal of the American Medical Association I believe in 1931, in which he 
states that in ordinary cases of asphj-xia neonatorum 7 per cent carbon dioxide is 
used, but that in severe examples of tliis condition 25 per cent may be necessary. 
I took the liberty of using Yandell Henderson’s recommendation of 25 per cent in 
severe cases of this condition. 


THE PLACENTAL TRANSMISSION OP NEOARSPHENAj\IINE 
IN RELATION TO THE STAGE OF PREGNANCY 

"With Special Reference to the Prenat.vl Treatment of Syphilis 

Franklin P. Snyder, j\LD., and Harold Speert, A.B., Baltimore, ]\Id. 
(From the Department of Ohstetrics, the Johns Eoplcins Unh'ersity) 

T he present investigation is an attempt to measure one aspect of 
placental function, namely the capacity of the placenta to transmit 
substances from the mother to the fetus. A single injection of neoars- 
phenamine was given to rablhts at various stages of pregnancy; after 
a constant interval of time, quantitative determinations were made of 
the arsenic content of the fetuses and of the placentas. It was thus 
possible to determine the rate of arsenic ti’ansmission by the placenta at 
various stages of pregnancy. 

A second object of the present experiments Avas to elucidate the mech- 
anism of the antisyphilitic effect upon the fetus of arsenicals admin- 
istered during pregnancy. It has been a matter of uncertainty whether 
there is transmitted to the fetus a sufficient concentration of therapeu- 
tically active arsenic to influence infection, or Avhether the placental 
arsenic is alone effectNe in prenatal treatment. 

METHODS AND SIATERLULiS 

In a typical experiment 2 c.c, of a freslily prepared solution of neoarsphenamine 
(Merck) were injected into the ear vein of a rabbit, the dilution being made so 
that the amount injected contained 0.020 gm. of the arsenical per kilogram of body 
weight. This represents the therapeutic dosage for the rabbit (Kolle; Kolmer, 
1926), and although someAvhat greater than the corresponding dosage for the human 
being, is still well Avithin the limits of safety, the therapeutic index for the rabbit 
being 1:10 (Kolle). In two experiments this dosage was doubled, 0.040 gm. per 
kilogram of bod 5 ' weight being injected, but in no instance was the injected drug 
observed to exert any untoward effect upon the normal course 'of pregnancy, 
labor, nor any deleterious effect upon the fetuses. All ampoules of neoarsphenamine 
Avere from the same batch of manufacture; our analysis showed the arsenic content to 
be 20 per cent. 

FolloAAing the administration of the neoarsphenamine, the rabbit was kept at 
rest for a definite period of time, after Avhich it was rapidly killed by the injection 
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m sacrificed for analysis seventy-two hours following injection. The 

maternal animals were injected at nineteen- and twenty-eight-day stages/rcspectivelv 
with the same dosage of neoarsphenamine, 0.020 gm. per Idlo^am of bod}^ liiglR 
and determinations were made on G fetuses. The nineteen-day fetus was found to 
contain a trace of arsemc, while in striking contrast to this, the twenty-eight-day 
fetus contained Id micromilligrams. 

• J dosage of neoarsphenamine, administering 0.040 am. 

instead of 0.020 gm. per kilogram of body weight, was observed in four fetuses 
obtained from turn litters sacrificed one hour after injection at twenty-nine days. 
There was recovered in one litter 2 micromilligrams of arsenic per fetus, and in the 
other, 3 micromilligrams. In the three rabbits injected with the standard dosage 
of 0.020 gm. per kilogram at this stage of pregnancy, each of the fetuses contained 2 
micromilligrams of arsenic after the same interval following injection. It is thus 
evident that doubling the amount of the drug which the mother received did not 
produce a proportionate increase in the placental transmission of it. 

Placenta. The placenta consistently contained a total amount and concentration 
of arsenic which were considerably greater than those in the fetus. Examination 
was made in all cases one hour following the injection of the standard dosage of neo- 
arsphenamine, 0.020 gm. per kilogram of maternal body weight. In 24 placentas 
obtained from 12 litters which included stages from the twenty-seventh to the thirty- 
fifth day of pregnancy, the arsenic content averaged 71 micromilligrams. TJie 
maximum arsenic content of a placenta was 100 micromilligrams; the minimum was 
49 micromilligrams. The concentration of arsenic averaged 14 micromilligrams 
per gram of placenta, ranging between a maximum of 18 and a minimum of 8 
micromilligrams per gram. 

Separate determinations of the arsenic content of the fetal and maternal portions 
of the placenta showed that the total amount and concentration of the arsenical 
were without exception greater in the fetal than in the maternal portion (Table I). 


Table I. Arsenic Content op Placenta One Hour After Injection of 
Neoarsphenajiine at Various Stages Between the 27tii and 34th 

Days op Pregnancy 


arsenic trioxide in microjiilligrams 





AVERAGE 

(series 
OF 14) 

1 CONCENTRATION (AS„Oj, 

PER GRAM) 


SIAXISIUJI 

minimum 

MAXIMUM 

1 

MINIMUM 

AVERAGE 

(series 

OF 14) 

Total placenta 

84 

49 

05 

■nnillB 

8 


Petal portion 

75 

40 

56 


9 


Maternal 

portion 

12 

7 

9 


4 

■■ 


In 14 placenta.s obtained from 7 litters which represented stages of pregnancy from 
the twenty-seventh to the tliirty-fourth day, the average arsenic content was 5G micro- 
milligrams in the fetal portion and 9 microniilligrams in the maternal portion (Table 
I). The average concentration of arsenic was twice as great in the fetal portion as 
that in the maternal portion. 

The fetal portion, which averaged in this series 73 per cent of the total placental 
weight, was found to contain 80 per cent of the placental arsenic. The maternal 
part, on the other hand, representing 27 per cent of the placental mass, averaged only 
14 per cent of the total arsenic content. 

No correlation could be established between the stage of pregnancy and the 
arsenic content of the placenta. 


DISCUSSION 

The foregoing observations represent a qnanlilativc detcrinination of 
the activity of tlie placenta at various .stages of pregnancy, using as a 
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OBSERVATIONS 

Fetus . — a series of 24 fetuses obtained from. 12 litters wliich were sacrificed at 
various stages of pregnancy, there were striking differences in the quantities of 
arsenic which were recovered from the fetuses upon examination one hour following 
injection. The arsenic content per fetus varied from none to 8 micromilligrams, 
l^lien the stage of pregnancy was taken into consideration, it was evident that a 
definite correlation existed between the age of the fetus and its arsenic content. 
At twenty-five days no arsenic could be detected in the fetus. At twenty-seven 
days a small amount, estimated to be 14 micromilligi-am, was found. From the 
beginning of the period of viability, that is, twenty-eight days, increasingly larger 
amounts of arsenic were found in the fetus as pregnancy progressed, the greatest 
amount in the series, 8 micromilligrams, being recovered at thirty-four days, or two 
days past term. 

IVlien the increase in weight of the fetus was taken into account, it was found 
that the arsenic content per unit weight of fetus also increased as pregnancy pro- 
gressed, the curve being rougldy parallel to that representing the total arsenic 
content (Fig. 1). 



Chart 1. — The rate of -transmission, of. neoarsphenamine from mother -to fetus 
increases as pregnancy progresses. Each dot represents the result of analysis of at 
least one litter; at the twenty-eight- and the twenty-nine-day stages in the one- 
hour series, the results are based upon agreement of analyses of two and three 
litters, respectively. The abscissa denotes the stage of pregnancy at the time of 
injection. 

In a second series of 14 fetuses obtained from 5 litters in which a longer period 
of time, namely, twenty-four hours, elapsed following injection, it was found like- 
wise that the amount of arsenic in the fetus increased as term was approached. 
Arsenic was detected at an earlier stage of pregnancy than in the one-hour series, 
14 micromilligram being recovered in a fetus at nineteen days. At the opposite 
extreme, namely, in postmature fetuses examined at thirty-four days, the arsenic 
content of a single fetus reached the maximum of the series, 20 micromilligrams, as 
compared with a maximum of 8 micromUligrams recovered one hour' after injection 
at the same stage of pregnancy. At a given stage of pregnancy a larger quantity 
of arsenic was in the fetus twentj'-four hours following injection than after one 
hour. The arsenic content per unit weight of fetus also increased as pregnancy 
progressed, the curve of arsenic concentrations being roughly parallel to that repre- 
senting the total arsenic content after twenty-four hours. 
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ing increase in the amount of arsenic which is transmitted to the liiunan 
fetus as term is approached, similar to that which has been demonstrated 
in the rabbit. 

Examination of the placentas revealed that a vastly greater amount 
of arsenic is retained by this organ than is transmitted to the fetus one 
hour following injection at full term. The average concentration of 
arsenic in the placenta was 175 times as great as that in the fetus, and 
the total arsenic content of the placenta was 18 times as great as that 
of the fetus. 

Gradual liberation to the fetus of the arsenic stored in the placenta 
is. revealed by the higher level of the drug in the fetuses twent 3 ’’-four 
hours after injection than after one hour. 

In, the rabbit the complete separation of the fetal portion of the pla- 
centa from the maternal portion is readily accomplished, thus permitting 
accurate comparison of their respective stores of arsenic. The. fetal 
portion contained, on an average, a total amount of arsenic six times, 
as great, and a concentration twice as great, as that of the maternal 
portion. Previous investigations of the distribution of arsenic in the 
human placenta (Dejust and Vignes, 1925; Eastman, 1931) showed 
similarly a greater retention of the arsenical by the fetal portion, 
although results in the human being are complicated by the failure to 
attain complete separation of the two portions of the placenta, as well as 
by the variations among the specimens with respect to dosage and the 
time interval which elapsed following injection. 

The storage of arsenic in greater concentration in the fetal portion 
affords an interesting contrast to the distribution of glycogen in the 
placenta, since glycogen is restricted to the maternal portion (Loveland, 
Maurer, and Snyder, 1931). 

In' the placenta, in contrast to the fetus, the variations in the total 
content and concentration of arsenic were not related to the stage of 
pregnancy. Similarly, no correlation was noted between placental 
arsenic, on the one hand, and the size of the litter, weight of the placenta, 
or total amount of neoarsphenamine injected, on the other. Since 
no attempt was made to wash the placentas, the unequal amounts of 
residual blood were taken into consideration as a possible source of the 
variations. However, the arsenic content of the blood one hour after 
injection has been shovTi to be sufficiently low, even when much larger 
doses of neoarsphenamine are employed (Voegtlin and Thompson, 1923; 
d’Haenens, 1925; Speert, 1937), so that differences of as much as 1 c.c. 
in residual placental blood, estimated to be the upper limit of vai’iation, 
are inadequate to account for significant differences in the data. Prob- 
ably of greater importance in this regard is the variable degree to which 
placentas in the later stages of pregnancy show regions of necrosis, 
infarction, and scarring, structural changes which alter the amount of 
functional tis.sue available for arsenic retention. 

The present experiments throw light upon the mechanism of the anti- 
sj'p^»^itic effect upon the fetus of prenatal arsenical therapy. Although 
Underhill and Amatruda denied that placental transmission of the drug 
to the fetus is sufficiently great to be of importance in therapy, our 
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measure of placental function the amount of arsenic which is found in 
the fetus after the injection of the mother with neoarsphenamine. Un- 
der conditions standardized with respect to dosage and time interval 
following administration of the arsenical, there is revealed a progressive 
increase in the rate of placental transmission of arsenic from mother to 
fetus as pregnancy approaches termination. The amount of arsenic 
which passes the placenta within a definite time interval is a function 
of the stage of pregnancy, being roughlj’’ proportional to the age of the 
fetus. 

The present findings are supported by a previous investigation in 
which the stage of pregnancy was found to be an important factor in 
the rate of transmission of a substance across the placenta in the opposite 
direction, that is, from fetus to mother (Lell, Liber and Snyder, 1932). 
Following the injection of fetuses in the uterus with phenolsulphon- 
phthalein, the rate of excretion of the dye from fetus to mother was found 
to vary with the stage of pregnancy, but in an inverse direction, the 
output of the dye progressively decreasing as term was approached. 
In this investigation, as well as in the present experiments, the rate of 
placental transmission was governed by a gradient which was related to 
the stage of pregnancy. 

It is clear, therefore, that any investigation of the placental trans- 
mission of a substance, be it from mother to fetus or vice versa, must 
take into consideration the stage of pregnancy as a factor of the first im- 
portance. Neglect of this factor and lack of sensitivity of analytical 
methods inaj'- account for the failure of previous investigations (Meyer, 
1915; Underhill and Amatruda, 1923) to reveal more than a trace of 
arsenic transmitted to the fetus, despite the administration of larger 
amounts of arsenical than those given in the present experiments. 

In the human being, Kraul and Bodnar (1926) found that in a series of four 
pregnant women who had received neoarsphenamine therapy and subsequently expelled 
fetuses at various stages of pregnancy, there was arsenic in three fetuses which were 
born in the latter part of pregnancy, but none was present in a fetus extruded at 
six months. The passage of the drug or some of its decomposition products to the 
human fetus was also demonstrated by Eastman and Dippel (1933), who recovered 
small amounts of arsenic from the meconium of newborn infants whose mothers 
had received antisyphilitic treatment during pregnancy. 

The statistical analysis of McKelvey and Turner (1934) has shown 
that in pregnancy the last trimester is clinically the most important 
period for arsenical therapy, and that even a few treatments in the last 
weeks preceding deliverj^ will materially improve the chances for a 
healthy child. A relatively small amount of arsenical affords the fetus 
better protection against syphilis when the drug is given late in preg- 
nancy than when it is given only at earlier stages of gestation. In the 
human being we have been able to discover no data regarding the quan- 
tity of arsenic which is transmitted to the fetus at various stages of 
pregnancy. The increase in therapeutic efficiency of the arsphenamines 
as pregnancy progresses suggests, however, that there is a correspond- 



586 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

5, Variations in the arsenic content of the placentas could not he 
correlated with the stage of pregnancy. 

6, Gradual liberation of arsenic from the placenta to the fetus is in- 
dicated by the consistent finding of a greater amount of arsenic in the 
fetus twenty-four hours after injection than after one hour. 

7, The concentration of arsenic in the fetus near term approaches the 
level calculated to be present in the maternal tissues when definite anti- 
sjTpliilitic effect is exerted. 
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TI-IE DIET OF THE PREGNANT WOMAN® 

E. V. McCollum, Ph.D., Baltimore, Md. 

(From the School of Eygicne and Public Ecalth, The Johns Eopldns University) 

S tudies of the basal metabolism of pregnant women liave sliown 
that it tends to fall very slightly during the first months, being, 
according to Root and Root, 1.5 per cent below the Harris-Benedict 
standard for a Avoman of the same height and weight in the fifteentli 
week. Thereafter, it steadily rises until a fcAv days before delivery, 
when it is about 23 per cent above that of five months earlier. The 
gain in Aveight during pregnancy approximates 14 per cent. An in- 
crease in metabolic rate corresponding to increase in Aveight Avould 
result in an increase in metabolism of only 5 per cent, instead of the 
obsei-A^ed 23 per cent. It is CA'ident, therefore, that the fetal tissues 
and their adnexa haAm a higher specific metabolism per unit of Avcight 
than that of the unincumbered AA'oman. 

All authorities are agreed that the pregnant Avoman requires for 
her nutrition nothing other than those nutrienls Avhich she requires m 
the nonpregnant state, but that .she needs more of everything, but 
particularly more energy, protein, calcium, phosphorus, iron, and 

»Bca(I at a meeting of tlic New York Ob.ttetrioal Society. Febniar}- S, 1038 . 
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findings indicate that in the fetus there is a concentration of arsenic 
which is comparable to that in the maternal tissues. It may he inferred, 
therefore, that there is sufficient arsenic in the fetus to he an effective 
therapeutic agent. The arsenic concentration of the maternal tissues 
was calculated from data obtained by Voegtlin and Thompson (1923). 
In rats injected "with a considerably larger dosage of neoarsphenamine 
than that given in the present experiments, these authors found an 
average excretion of 88 per cent of the administered arsenic in twenty- 
four hours. If one accepts this rate of excretion as applying for 
rabbits, the concentration in- the maternal tissues twenty-four hours f ol- 
loAving injection is only twice as great as the maximal arsenic concentra- 
tion in our series of fetuses. The placenta shows an average arsenic 
concentration 18 times as. great as that of the maternal tissues. 

In summary, there is evidence that a single injection of a therapeutic 
dose of neoarsphenamine administered near term results in a concentra- 
tion of arsenic in the fetus and in the placenta, which is sufficient to 
exert an antisyphilitic effect. In explanation of the greater therapeutic 
efficiency of a given amount of arsenical, as measured by its ability to 
insure the birth of a nons 3 T)hilitie offspring, when the drug is admin- 
istered during the last trimester of pregnancy in contrast to earlier 
stages, it may be pointed out that as term is approached increasingly 
larger amounts of arsenic are transmitted to the rabbit fetus, as demon- 
strated in the present experiments. 

It is interesting to note that the stage of pregnancy at which arsenic 
is first transmitted across the placenta of the rabbit, namely, about the 
beginning of the latter half of pregnancy, corresponds to the earliest 
stage of gestation in the human being at which the Treponema pallidum 
is found in the fetus (Hoffmann, 1936). The failure of substances as 
diverse as a chemical compound and a living microorganism to be trans- 
mitted to the fetus during early pregnancy, in contrast to later stages, 
illustrates the profound alteration in placental function which occurs 
as pregnancy progresses. 

CONCLUSIONS 

1. Placental function, as measured by the capacity of the placenta to 
transmit arsenic from mother to fetus, varies with the stage of preg- 
nancy, the rate of transmission increasing as pregnancy progresses. 

2. In a series of rabbit fetuses examined one hour following injection 
of the mother with neoarsphenamine, no arsenic was detected until the 
period of viability was approached ; in a second series, examined twenty- 
four hours following injection, arsenic was found in the fetus as early 
as the beginning of the latter half of pregnancy. 

3. The placenta contained much more arsenic than the fetus; the 
average arsenic content of the placenta was 18 times, and the arsenic 
concentration 175 times, as great as that of a fetus at full term one 
hour following injection. 

4. The fetal portion of the placenta contained 6 times as much arsenic 

as did the maternal portion ; the concentration of arsenic was only twice 
as great in the fetal as in the maternal portion. . ■ 



588 AMERICAN journal OF OBSTETRICS AND GYNECOLOGY 

suffered anxiety at one period during pregnancy went into negative 
calcium balance at that time. It is well known that mtamin D is ex- 
tremely important in conditioning the body to utilize both of these 
elements, and more particularly phosphorus. If the diet of the preg- 
nant woman contains sufficient milk and green vegetables, she will 
secure .sufficient of both of these elements. She will not, however, 
utilize these properly, unless the remainder of her diet be properly 
constituted, as will- be presently shown. 

Iron . — Our views concerning the utilization of iron in nutrition have 
undergone significant changes in recent j’-ears. There is abundant evi- 
dence that deficiency of this element is widespread. I shall not discuss 
anemias other than that fonrn for which idiopathic hypochromic anemia 
has become the term of choice. This is a simple secondary anemia in 
which the reduction in hemoglobin greatly exceeds that of the red cells. 
It is likely to occur in any individual who suffers from gastric anacidity, 
and is frequently encountered during pregnancy. Strauss (1934: and 
1936) has given an excellent discussion of this condition. He points out 
that gastric digestive defects, in association -with fetal demands for 
iron, may be the cause of this anemia, and that it can be relieved or 
avoided by the administration of generous amounts of iron. He recom- 
mends 0.5 gm. daily of feiTous sulfate for this purpose. 

In this connection I should mention the importance of selecting the 
best form of iron compounds for therapeutic use. Simmond.s, Becker, 
and McCollum (1927) showed that the inclusion of 0.2 per cent of 
ferrous sulfate in the diet of the rat causes almost, if not quite, com- 
plete destruction of vitamin A. Wlien this salt is added to butter fat 
or cod liver oil, these fats veiy quickly become rancid, and the de.struc- 
tion of vitamin A is catalyzed. No such effect is produced by ferric 
citiute, hence, I would .suggest that a fei’ric .salt be used in.stead of a 
ferrous salt. Elvehjem and co-workei’S (1933) have recommended fer- 
ric pyropho,sphate as a salt haviug almost ideal properties for thera- 
peutic purposes, since it is readily absorbed, and is the lea.st asti’ingent 
of iron salts commonly a-v’ailable. 

Until recently it was believed that the total iron content of ordinai’y 
foods is available for utilization by the body. The introduction of tbe 
new dipyridyl reagent by Hill, which differentiates between the so- 
called “hematin” iron and other forms of iron, and extensive studies 
at. the University of Wisconsin, by Elvehjem (1933), has brought to 
light the fact that onl 3 ^ about 50 per cent of the iron in .sueh common 
foods as wheat, oats, and 3 'ea,st, is available phj’-siologicallj'. The body .s 
dailj" requirement for iron has for j'cars been a.ssumed to be about 15 
mg. for the unincumbered adult, and for the pregnant woman the figure 
has been set at 20 mg. or above. But since the ii'on of foods is by no 
means all available, the actual requirement for iron becomes problem- 
atical. 

Further light has been thrown on this subject b.y recent researches. 
IMettier (1930) found that certain anemic patients did not respond io 
iron therap.v, but did so readily when iron was provided along with a 
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the vitamins. The more recent contributions to onr knowledge of the 
nutrient requirements of tlie expectant mother, and considerations 
affecting her utilization of food substances, present some interesting 
viewpoints of great practical importance. They reveal certain aspects 
of maternal nutrition which require special attention, and errors 
which may have grave consequences, but which maj’', in most in- 
stances, be avoided by wise management. 

Provided no conditions arise which interfere with digestion and ab- 
sorption there is no special problem in pregnancy arising in relation 
to the protein moiety of the diet. The proteins should have high 
biologic value, and this is easily attainable by the inclusion of suit- 
able amounts of milk and meats, since the proteins of these foods sup- 
plement well those of cereals and other vegetable foods and increase 
the utilization of the latter. When pregnancy is complicated by 
frequent vomiting, the amino acid needs of the Avoman will not be 
satisfactoriljr met, hoAveA’'er satisfactory may be the quality or quan- 
tity of her food proteins. The same may safely be said regarding any 
other dietary essential. In calling your attention to certain experi- 
mental and clinical observations bearing on the nutrition of the preg- 
nant Avoman, my objective is to bring together for your considera- 
tion ideas AAdiich are neAv and Avhieh further study may show to re- 
quire reAUsion or modification, but AA'hich haA^e sufficient basis for con- 
fidence, both in animal experiments and clinical observations, to Avar- 
rant careful attention by clinicians. 

THE jriNERAL ELEMENTS 

Calcium and Phosphorus. — ^Macy and her eo-Avorkers (1930) made 
quantitatwe studies on the calcium and phosphorus balances of three 
women, and found that one experienced considerable losses of calcium 
at the tAventy-sixth and thirtieth weeks of gestation; another at the 
fourteenth Aveek, and a third at the thirtieth and thirty-fourth week, 
although their usual home diets Avere abundant in all knoAvn food 
essentials. Phosphorus retention appears from their data to have 
been more satisfactory than that of calcium. Sherman (1932) and 
Schmidt and Greenberg (1935) estimate the aA^’erage daily calcium 
intake of American Avomen to be 0.063 gm. The aA'^erage daily calcium 
intake of the Avomcn studied by Macey and co-Avorkers Avas 1,735, 
1.97, and 2.09 gm., and of phosphorus, 2.25, 1.70, and 2.46 gm., re- 
spectively. The ratio of Ca :P in these diets AA'^as 1 :1.3, 1 :0.86, and 
1:1.17. In absolute amounts of these elements, these diets Avere un- 
doubtedly sufficient. If Ave may judge of human requirements by 
those of the rat, it appears from the studies of Cox and Imboden 
(1935) that a ratio of Ca :P of 1 is near the optimum, Aidien the calcium 
level is 0.49 per cent of the diet. They tentatively place the calcium 
requirement of the human adult at 1.37 gm. An excess of phosphorus 
is better tolerated than an excess of calcium. 

There are several factors Avhich influence calcium and phosphorus 
metabolism. One of these is worry. Macy found that a Avoman Avho 
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4 . An increase in the death rate from goiter as shoMji by the Board 
of Health statistics reached its peak in the second year after the intro- 
duction of iodized salt. 

5 . There was no increase in hyperth3a’oidism, excepting in the nodu- 
lar or adenomatous group. 

6. The number of operations for toxic ditfuse and toxic nodular goiter 
has rapidly and steadil3^ decreased after the apex of the second 3’-ear 
increase had been reached. 

7 . The incidence of endemic goiter or enlarged th3U'oid has been re- 
duced almost to nil since iodized salt has been so widely used. 

8. We now see no eases which show the slightest ill effects from the 
use of iodized salt. 

9 . Toxic nodular goiter and toxic diffuse goiter are less likel3>- to 
occur when there has been no previous enlargement of the th3U'oid (en- 
demic goiter) ; at least this would seem a safe conclusion liased on our 
experience.” 

The Yitamins . — ^^^itamin A is now a familiar substance, having been 
prepared in the er3'stalline state b3’- Holmes, and also as its preeurser, 
carotene, the 3’'ellow pigment of man3’’ 3’^ellow fruits and vegetables. A 
deficienc3^ of this vitamin causes keratinization of epithelial tissues 
throughout the bod3L Keratinized epithelium tends to desquamate 
and form foreign bodies at any site where it occurs. Relatively severe 
depletion of the bod3’^ of this nutrient causes depletion of the retina of 
visual purple, with consequent lo.ss of acuit3’’ of vision in subdued light ; 
a high incidence of e3^stitis and of kidne3^ stones; invasion of the re- 
spiratory tract b3’^ microoi’ganisms Avhich produce purulent accumu- 
lations, and cause a high mortalit3’' from respiratoiy infections. 

In human subjects such degrees of depletion are common in certain 
parts of the world, but are rare in America. Much confusion now 
exists on the point of the extent and seriousness of vitamin A de- 
fieienc3’' here. The test for disadaptation of the eyes as a sign of in- 
cipient vitamin A deficienc3", introduced b3^ Jeans, has all but been 
discredited b3’’ other workers. All that can be safely said at present 
is that vitamin A deficienc3^ is not uncommon in man in certain places, 
and that even incipient keratinization of epithelium should, 1)3’’ all 
that we know, be a menace to health. Mason’s observation that 
senile vaginitis responds to vitamin A therap3'’, points strongly to 
the belief that even the American diet may in man3' cases induce 
defieienc3’. The studies on student groups and industrial group.s, m 
which a dietaiy supplement was given one group, and an unsupple- 
mented group served as controls, seem to establish, that whereas the 
provision of an abundance of vitamin does not reduce the number of 
colds per person per year, it does reduce both their severity and 
duration. The ease with which it can be demonstrated that the 
enamel of the teeth can be made lypoplastic in experimental animals 
by a degree of deficiency of vitamin A which does not reveal itself 
in other s3Tnptomatology, further supports this conclusion. 
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diet containing an abundance of fresh fruits and vegetables. In fact 
the anemia accompanying scurvy is, he states, relieved by such a diet. 
This would seem to indicate that ascorbic acid is in some way necessary 
for iron utilization. That this may be the case is sho^vn by a study re- 
ported by Dunlop and Scarborough (1935) on a scorbutic man. He 
had eaten bread, syrup, margarine, corned beef or smoked sausage, 
cheese, and tea made with sugar and canned milk, during a year and a 
half. During this period he had taken no fresh vegetable foods, pota- 
toes or fresh milk. His iron intake was estimated at 10 mg. per day, or 
two-thirds the assumed requirement. He was kept on his usual diet 
and given 60 mg. daily of ascorbic acid. Blood corpuscles increased 
during seventeen days from 2,050,000 to 4,226,000, and the hemoglobin 
from 45 to 77 per cent. After this he was continued on his usual diet, 
but no more ascorbic acid was administered, yet in eleven weeks the 
corpuscles increased to 5,600,000, and the hemoglobin to 100 per cent. 
They conclude that vitamin C deficiency may be a. factor contributing 
to the development of anemia, even in the absence of clinical signs of 
scurvy. The studies referred to point strongly to undernutrition as 
respects ascorbic acid, as a possible cause of anemia in pregnant women. 
Clinicians should extend our Iniowledge in this direction. 

Iodine . — The excellent studies of Marine, Kimball, McClure, and 
Clin, in Michigan and Ohio, which are endemic goiter regions, have 
shown beyond question the importanee of keeping the thjToid glands of 
pregnant and lactating women saturated with iodine. Writing in 1935, 
McClure, of the Henry Ford Hospital, said : 

“In Michigan iodized salt was introduced through the grocery 
stores by the efforts of the Pediatric Section of the Miehigan State 
Medical Societj'' in 1924. The results in Detroit and Southern Michi- 
gan which we have studied have been astounding, as viewed from the 
number of enlarged thyroids among the school children and also the 
number of patients coming to operation for the three types of goiter — 
colloid, adenomatous, and hyperplastic. In 1924, the survey of Kim- 
ball in different parts of Michigan showed a very high incidence 
which has always been endemic here. In Detroit it was not as high as 
in other parts of the states, but even here there was an incidence of 
35 per cent of enlarged thyroids in the school children. In the eleven 
years that have passed, this incidence has gradually decreased xmtil 
now less than 1 per cent of our school children have enlarged thy- 
roids. After two years with the use of this salt the number of goiter 
operations in the seven largest hospitals in Southern Michigan began 
to decline, but the total of all operations showed but little change. 
The following conclusions are reached from our studies here : 

1. Iodized salt as used in klichigan did, at first, apparently in- 
crease the number of thyroid operations. 

2. The increase was in the nodular goiter or adenomatous group, and, 
we believe, the iodized salt may have activated a group of quiescent 
adenomas, producing toxic goiter symptoms. 

3. The increase reached its peak in the second year after the intro- 
duction of the iodized salt. 
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witli. Aseoi'bie acid is likewise closely associated with the formation 
of complement in the blood, and the complement content falls a con- 
siderable time before signs of qualitative malnutrition are. visible. 
King and his associates have shown that in guinea pigs with low 
ascorbic acid reserves, but showing no signs of scurvy, the injury 
-■which is caused by the injection of half of a minimum lethal dose of 
diphtheria toxin, or other bacterial poison, is extremelj’^ great as com- 
pared with animals -whose reserves are high. Several other investi- 
gators substantiate this fact. Gotti and Larizza (1936) found that the 
pro-vision of ascorbic acid reduces the blood coagulation time, a mat- 
ter of great importance to the obstetrician. 

Vitamin D . — ^Vitamin D was discovered in investigations made to de- 
tennine the cause of rickets, for which condition it is a specific remedy. 
It maintains at the normal level the inorganic phosphate content of the 
blood, and also plays a role in maintaining nonnal calcium metabolism. 
In recent years vitamin D therapy has been employed therapeutically 
in a Amriety of conditions far removed from rickets. These cannot be 
reAuewed here, but attention must be called to the view of Weld, that 
vitamin D is of even greater importance in maintaining normal capil- 
lary resistance than is Adtamin C. The observations of Richardson 
(1934) deserve special mention. 

Richardson reported a study of the effect of viosterol during preg- 
nancy on the duration of labor, Avhich should be extended by other 
obstetricians as soon as possible. The combined duration of labor of 
132 primiparous patients Avho had taken viosterol during pregnancy, 
totaled 792 hours, or an average of six hours per patient, which, he 
states, is about one-third the duration of the first normal labor. In 
his practice the combined duration of labor in 63 primiparous patients 
who were not given the vitamin totaled 1,197 hours, an aAmrage dura- 
tion of nineteen hours. In a series of multiparous patients aa'Iio re- 
ceiAmd Auosterol during pregnancy, Avho Avere not compared Avith a 
series of untreated controls, the aA'erage duration of labor Avas 3.5 
hours. 

Wilder and HoAvell point out that the majority of human patients 
Avith parathyroid enlargement occur in the northern part of tlie 
United States, AAdiere there is a deficiency of sunshine. Tlie action of 
ultraAdolet rays upon the skin causes the formation of one of the 
forms of vitamin D. Several investigators haAm described the ex- 
traordinary enlargement of the parathyroid glands in chickens Avhich 
are deprhmd of Autamin D and of sunlight. The significance of the 
parathjwoids, in the maintenance of normal calcium metabolism and 
the onset of tetany, AAdien there is a deficiency of the parathyroid hor- 
mone, lends great Aveight to the suggestion that a satisfactory supply 
of Autamin D may be of profound significance to the health of the 
pregnant Avoman. 

UUk Fever . — The tetanic seizures characteristic of so-called niilh 
fever in coaa'S, and of “lambing siclaicss” in cavcs, is noAV Avell known 
to be due to hypocalcemia, and is the analogue of tetany in infants 
brought about by Ioav blood calcium. It is prcAmnted by feeding a 
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Vitamin Bi (Thiamin ). — There is much evidence that deficiency of 
thiamin is widespread among American people to a degree which 
brings about a borderline state of malnutrition as respects this factor. 
Cowgill (1934) after an extensive study of the thiamin content of many 
dietaries, recommends to ph 3 ’’sicians the consideration of thiamin 
therapy in gastrointestinal disorders, heart disorders, various neuro- 
logic conditions, anemias,' infant nutrition, anorexia, restriction of 
growth, and in conditions of heightened metabolism. 

Since anorexia is the earliest sj^^mptom of thiamin deficiency, volun- 
tary restriction of food consumption is likely to occur, as has been 
pointed out hj^ Minot, Strauss and others. Strauss and McDonald 
(1933) appear to have afforded convincing proof that the multiple 
neuritis of pregnancj'- is not the result of some occult toxemia, hut is 
due to thiamin deficie.nc 3 \ Women who vomit during pregnanej'' 
establish a vicious circle owing to impairment of digestion and ab- 
sorption, even when the diet which is available is adequate. Berkwitz 
and Lufkin (1932) have reviewed the literature relating to 52 cases of 
poljmeui’itis of pregnanej’’ and conclude: “The clinical and patho- 
logical picture of the nerve changes in pregnanej'^ is the same as that 
resulting from alcoholism, infectious conditions, and diet deficiencj’" 
disturbances such as heri-heri, and pellagra ...” Since it is well 
established that thiamin plaj^s a role in earbolij’-drate metabolism, and 
that in deficiencj^ of this vitamin, pyruvic acid cannot be further 
transformed, and accumulates in the tissues, the suggestion of Plass 
and Mengert (1933), that the recent tendency to force a high carbo- 
hj-drate diet on patients with vomiting of pregnanej" would seem to 
increase the risk of producing vitamin deficienc.v, should be kept in 
mind. Thiamin is used up in carbohydrate metabolism, and the higher 
the intake of this moietj* of the diet, the greater is the requirement for 
this substance. It appears probable that the convulsions Avhich occur in 
thiamin deficienc.y are due to the accumulation of pjwuvic acid in the 
brain. The significant fact which emerges from the observations cited, 
on the effects of thiamin deficiency, and of vomiting in pregnancj^, is 
that prevention should be the watchword, and that all women should be 
educated to understand the importance of taking, before pregnancy 
occurs, and throughout gestation, a diet optimal in eomposition, so that 
the reserves of all the vitamins shall be high. It is sugge.sted that a 
sound policy is the supplementing of the woman’s diet at the outset of 
pregnancy, with j-east, wheat germ, j’^east concentrates, such as Vegex 
or Marmite, or with appropriate doses of the crystalline vitamin, which 
is now available at relatively low cost. 

Vitamin 0 (Ascordic Acid ). — ^It is not desirable here to attempt a 
review of the pathologj* of scurvy and of subclinical scurv.y. It is well 
established bj' the work of Hojer, Wolbach, King and others, that de- 
fieiencj’" of ascorbic acid impairs the faculty of the endothelial cells to 
produce and maintain intracellular matrix, and that hemorrhage is 
due to this impairment. Ascorbic acid has been clearfv shown to pla,y 
a role in one or more oxidation-reduction sj'stems in the tissues, and 
when the tissue stores are reduced, oxidative processes are interfered 
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DE. A. T. MILHOEAT (by invitation). — The need for increased amounts of 
nutrients during pregnancy is suggested by tlie increased respiratory metabolism of 
the expectant mother and the requirements for growth of the fetus. This increase 
in the total respiratory metabolism, as has been shown, is greater than tlie increase 
in body weight. Wo know from the studies of Carpenter and Murlin (Arch. Int. 
Med. 7: 184, 1911) that the basal metabolism of the expectant mother just before 
delivery is the same as that of both mother and child just after parturition. The 
increase in the surface area of the pregnant woman is much smaller than is the in- 
crease in her metabolism. Since the heat of the organism must be dissipated through 
this surface, the relatively greater increase in the total metabolism will result in a 
rise in the skin temperature. This would explain the feeling of warmth which many 
pregnant women experience, and their ability to withstand low environmental tem- 
peratures with comfort. 

The need for increased amounts of calcium and phosphorus during pregnancy 
is evident. Many normal persons have intakes of these minerals that are barely 
adequate. Hence, during pregnancy, with its extra demands, the intake is likely to 
be deficient unless more calcium and phosphorus are ingested. 

Dr. McCollum has emphasized, very wisely, the need for increased amounts of 
vitamin B in instances where large amounts of carbohydrates are given. In women 
suffering from prolonged emesi.s, the ingestion and absorption of vitamin B arc 
likely to be impaired. The administration of large amounts of carbohydrates will 
increase further the needs of a patient whose requirements due to her pregnancy 
are already great, but whose intake of the vitamin is deficient. The appearance of 
polyneuritis in these patients should bo watched for carefully. It is well to re- 
member that the subjective symptoms of the patient, namely, numbness and lingling 
of the fingers or toes, appear much earlier and tlierefore are more valuable for 
making a diagnosis of polyneuritis than are the findings of sensory defects on 
neurologic examination. The development of numbness and tingling in such patients 
should suggest the diagnosis of polyneuritis, and the parenteral administration of 
vitamin B should be considered. 

The tachycardia often observed in patients with gestational polyneuritis nmy 
in many instances be due to the same factors as in beriberi. Weiss and Wilkins 
(.1. A. M. A. 109; 780, WP,7) have shown that the so-called beriberi heart is not 
uncommon among persons whose diet has been deficient in vitamin B. How often 
this occurs in pregnancy I do not know, but the likelihood of its occurrence should 
be borne in mind. 

One result of a deficiency of iron easily demonstrated, is the development of a 
hypochromic anemia. However, another result, that of an inadequate reserve of iron 
in the infant, is more obscure in its manifestations. Infants born of mothers vhosc 
intake of iron had been deficient u.su.ally have no anemia at birth but develop 


anemia within a year unless iron is administered. 

The position of the proteins in the dietary management of the expectant mother 
is still somewhat obscure, but it is likely that more attention will be paid to these 
important foodstuffs as time goes on. The facts as given in the medical literature 
at present are these. During pregnancy there is a positive nitrogen balance. Further- 
more, the retention of nitrogen during pregnancy is greater than that required 
for the fetus and adnexa. Under favorable circumstanco.s, tlierefore, pregnancy is a 
period of nitrogen acquisition for the mother. For several years I have been in- 
terested in the problem of the protein metabolism during fasting and in pregnancy. 
It appeared of interest to know what influence pregnancy would have on the outpii 
of nitrogen during the fasting state. Would the pregnant organism in its need io 
nitrogen be able to manage its protein budget so that less nitrogen would i 
excreted? The results surprised me. During pregnancy the nitrogen excretion oi i - 
fasting bitch was at least .50 per cent higher per kilogram of body weight u-i 
during the nonpregnant state. Therefore, fasting during pregnancy ' 

period of excessive destruction of the maternal proteins. A likely 
thi-=- The protein molecule cannot bo transported as such from the malern.il t 
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ration sufficiently rich in calcium, and by nutritional management 
which safeguards • the body mechanisms associated with calcium me- 
tabolism. It occurs in animals at the outset of lactation, or during 
early lactation, for the reason that there is then an enormous output 
of calcium in the milk. If the hod3’'’s reserves of this element, and 
the amount in the food are low, the blood calcium falls to the tetany 
level. The condition responds readily, in most areas, to the injection 
of calcium gluconate, and is prevented by a high calcium ration. 
Vitamin D would also he of importance. In a few areas where the 
soils are deficient in magnesium, the so-called “grass tetany’^ occurs, 
which is due to low blood magnesium. 

An analogous condition appears to occur in certain women, al- 
though the disease has not been studied effectively in human patients. 
These conditions are mentioned here because they suggest a field of 
investigation for obsteti’ieians. 

In this brief discussion I have attempted to call attention to the 
more important conditions in which obstetricians are interested, in 
which the state of nutrition of the expectant mother may be safe- 
guarded by careful attention to the diet. In all normal cases, her 
nutrition will be adequatelj’- met, provided she takes a diet built up 
around sufficient amounts of what I have called the protective foods. 
These are milk, green and j’^ellow vegetables, fresh, -uncooked fruits, 
and a moderate consumption of meats. It is not necessary here to 
particularize as to the special properties of these foods, and their 
supplementary relations. It is believed that in many instances the 
expecta.nt mother suffers in health because of too great restriction of 
her diet to refined cereal foods, manufactured dry food products such 
as are offered in great numbers in stores, the fats of which are often 
somewhat rancid, and of sugar. The specific relations which have 
been mentioned between depletion of the body in respect to particular 
nutrients, and specific symptoms frequently encountered, are called 
to attention as evidence that the diet of the pregnant woman in 
America requires the attention of her physician, and that effective 
dietetic management should be given to these women as a feature of 
obstetric practice. 
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paresis in cattle at first consisted in the use of a pump to the udder, stopping the 
excretion of milk; later by giving glucose solution intravenously. Parturient paresis 
was noted particularly in cattle that were secreting large amounts of lactose, or 
milk. ’ 

I cannot fully agree with Dr. Milhorat on the subject of nitrogen metabolism, 
although, it is possible that by his recent work he can disprove some of the older 
views. Holfstrom and Bar have shown that in the first third of pregnancy there is a 
negative nitrogen balance. Bar tried, to show that the vomiting of pregnancy, 
particularly the gastrointestinal upsets observed in dogs, is associated with a 
nitrogen negative balance. In the second half of pregnancy there is a positive 
balance. One often sees a pregnant woman, who has been starved and whose weight 
at term is less than her nonpregnant weight, and yet the offspring is of normal 
weight. 

Another of the important points mentioned by Dr. McCollum was the use of 
vitamin B, in the utilization of carbohydrate, and certainly. in our treatment of 
the vomiting of pregnancy. It is quite conceivable that we could get better results 
if we paid attention not only to the glucose therapy advocated by Titus and others, 
but also to the importance of this second factor, namely, vitamin B in the utilization 
of sugar. 

DR. McCOLLUM (closing). — Dr. Beck asked me a question on which we 
have only a very limited basis for formulating an answer. The only studies with 
which I am familiar on the question as to whether a creature eats more of something 
that it does not need in order to get enough of sometliing it does need, were made 
about bventy years ago by Osborne and several others. They concluded at that 
time that experimental animals eat for energj', and that when their energy require- 
ment is satisfied, they stop, even though they need something they do not have in 
sufficient amount. 

The point was raised that it might be hazardous to give women vitamin D during 
pregnancy. The difference between the therapeutic dose of vitamin D is less than 
the dose which has been demonstrated to produce toxic effect by many thousand 
times. The prophylactic dose for infants and children is four hundred interna- 
tional units a day, the equivalent of one tcaspoonful of cod liver oil, which would 
be safe. 

In regard to milk fever, I have the impression that there were cures of this 
condition by the use of calcium salts other than gluconate. In the dose which is 
given to an animal weighing perhaps 1,000 pounds, it seems inconceivable that the 
amount of carbohydrate equivalent in gluconic acid would go far in restoring low 
blood sugar. I thinlt that is a blood calcium deficiency. 


Mohr, Harold; The Pathogenicity of the Trichomonas Vaginalis, %tschr. f. 
Goburtsh. u. Gyniik. 115: 115, 1937. 


Mohr found that 55.2 per cent of women with a normal vaginal mucosa were 
trichomonas carriers. None of these women had any symptoms. On the other 
hand, 29 per cent of the women examined had typical trichomonas discharge, itching, 
etc., but were found to be free of trichomonads. This, to the author, was adequate- 
proof that there is no specific pathogenicity. He found that there arc no specific 
bacteria accompanying the organi.«m. The Trichomonas vaginalis does not fernir-nt 
dextrose and causes no change in the glycogen contents of the mucosa. Tjio organ- 
isms will survive a pH of 4.0-7.0; they were found in a pH of 5.2-5.8 in 05 per cent 


of the cases. 


Euokxe S. Aun:. 
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fetal structures. It must be broken down into tlie amino acids and resynthesized 
into the fetal proteins. The composition of the fetal proteins, however, is different 
from that of the maternal proteins; different combinations of the nondispensable 
amino acids are required. Hence, to supply the necessary amounts of the non- 
dispensablo amino acids, more maternal tissue is broken down than is used in the 
actual sjTithesis of the fetal proteins. The excess portion of the protein is 
catabolized, and the nitrogen is excreted in the urine. 

Furthermore, animals which were able to withstand repeated fasts of thirty to 
forty days during the nonpregnant state without harmful effects, did poorly when 
fasted during pregnancy. "Within six or ten days the fasting pregnant animal be- 
came nauseated, lethargic and weak. Often delivery was premature, with a high 
mortality among the newborn. Animals previously fed on higlily nutritious diets 
withstood the fast better than those whose previous diet had been adequate but not 
especially rich in proteins and vitamins. Tliese findings suggest the need for 
adequate amounts of proteins of high biologic value during pregnancy. Moreover, 
it would appear that protein deprivation in this condition very likely will have harm- 
ful effect. 

In contrast, simple substances such as calcium and phosphorus are readily trans- 
ferred from the maternal to the fetal tissues. This transfer is economically accom- 
plished and no increased amounts of these minerals are lost in the excreta. 

"Wliile the average normal woman might be able to go through the reproductive 
cycle without particular attention to the dietary demands, it is likely that skillful 
dietary management often is of value to the expectant mother in whom complica- 
tions are likely to arise. The early months of pregnancy so often associated with 
vomiting and nausea are frequently a period of inadequate intake of dietary 
essentials. It is during the next few months, which represent the so-called silent 
period and M’hich precede the months during which complications are most likely 
to occur, that the diet can be carefully regulated. The avoidance of any dietary 
deficiency, however slight, and the adequate storage of all essentials that the body 
can store might prevent the occurrence of a condition which would precipitate a 
more serious complication. Moreover, should a complication arise it is possible that 
the prognosis will be influenced by the previous dietary management of the ex- 
pectant mother. 

DE. ALFEED C. BECK. — For a number of years I have been trying to do some 
of the things which Dr. McCollum’s presentation indicates. By giving a more 
balanced diet and, particularly, one in which the vitamins and minerals are ample, 
I believe that my patients have been freer from that condition which we call toxemia 
than they formerly were. Perhaps, it may bo shown that the symptoms of the so- 
called toxemias are in reality evidences of a deficiency disease. 

We all know that pregnant women have enormous appetites and that they overeat 
and usually gain excessively in weight. In this connection, I would like to ask Dr. 
McCollum if the tendency to overeat is due to an attempt on the part of Nature 
to satisfy the requirements of pregnancy by taking larger and larger quantities of 
highly refined articles of the ordinary diet which are deficient in some of the rarer 
but necessary elements. 

DE. HENEICUS J. STANDEE. — A great deal has appeared in the literature on 
the value of vitamin D in the utilization of calcium. As to whether there may be 
an excessive deposition of calcium in the fetal bones is an important question and 
there is some recent evidence in its favor. If this is so, it is possible that too much 
calcium may do harm, and particularly is that true of viosterol, vitamin D, in the 
utilization of calcium. I think that we should be a little hesitant about experi- 
menting with the object in view of decreasing the period of labor by the use of 
vitamin D. 

In the reference to milk fever, I think Dr. McCollum had in mind what is known 
as “parturient paresis” in cattle. Harding, Murphy and Downs of Toronto have 
shown that parturient paresis is due to a deficiency of glucose or in other words, 
to a hypoglycemia, rather than to a calcium deficiency. The cure of parturient 
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ceptable areas as a control. Tlic experiments have been in progress approximately 
one year. Readings were taken on every individual daily, every second day, or every- 
third day. 

The test is readily and simply performed. The suction chamber is applied to 
the given area for an arbitrarily chosen time of exactly tliirty seconds. The final 
reading is taken when three, and only three, small punctate capillary hemorrhages 
are produced. 

In this work no attempt has been made to determine and cor- 
relate all of the numerous associated or related factors, suck as 
blood pressure readings, skin temperatures, seasons of the year, meteor- 
ologic rhythm, repeated blood and platelet counts, capillary pressures as 
determined directly, blood aualj’^ses for female sex hormones, epineph- 
rine, cholesterol, carbon dioxide, etc. I realize that many significant 



Pip. 1. — Tile Cutter-Jolin.son instrument is accurate and readily used cllnicaUJ • 
Any desired negative pressure can lie oMaiiicd and maintained. The .site for tnc 
test and the method of application are indicated. 


rhythmic changes do occur in the body. This paper is limited .strictly 
to lint one, tiie rhythmic changes in the skin capillaries as oh.scrvctl 
experimentally. 

THE .SUBJECTS 


The total number of female .subjects studied was 55. All were normal, hcaltlij) 
working girls ranging in age from nineteen to fifty ycur.“. The menstrual rjclcs 
uerc normal in 40. The normal mcn.slrual cycle 1ms recently been demonstrated to 
have a wider range of variabilitv tlian wa.s formerly considered possible. Edwan 
Allen (1033), Engle and Shelcsnyak (3934), and others, including e.wellent -“om- 
maries by Hartman (1930), ]3nrtelmez (1937), and Ehrenfc.st (1937), liave mdicatci 
(hat the normal cycle may vary four to seven days from the usually accep(e< ror 
mal of twenty-eight days. 

Fifteen subjects had abnormal meirntrual cycles. They were classified as fom 
tional amenorrhea; postclimacteric amenorrhea; amenorrliea re.sultmg from h.'-“ 
ectomy; amenorrliea associated with pregnancy; and functional uterine bleeding. 





EHYTHMIC CHANGES IN THE SKIN CAPILLARIES AND 
THEIR RELATION TO IMENSTRUATION'^ 

John I. BEE^VER, M.D., Ph.D,, Chicago, III. 

(Frojn the Department of Gynecology and the Henry Baird Favill Laboratory of 
St. Lvlce’s Hospital, and the Department of Gynecology and Obstetrics of 
Northwestern University Medical School) 

INTRODUCTION 

T his present study was undertaken to determine the peripheral 
vascular changes, particularly those in the sldn capillaries, in associ- 
ation with the menstrual rhytlun, which is fundamentally a vascular 
phenomenon. The investigation of the peripheral vascular system was 
carried out hj’" means of the production of capillary hemorrhages. 
Petechial or capillary hemorrhage has been studied with respect to many 
diseases and conditions. H. W. Jones and Tocantins in 1933 presented 
an historical account of the methods employed. As they stated, Koch in 
1889 first tested the capillary resistance by means of intradermal punc- 
tures with a needle. The well-known tourniquet test and similar tests 
were suggested by Weill, Rumpel and Leede, and Frugoni and Guigni in 
1911. Jones and Tocantins (1933) described another method of study- 
ing capillary hemorrhage, namely, the “flicking” test. The first suc- 
tion method of testing capillary hemorrhage was described by Hecht 
(1907). 

JffiTHODS 

The suction or negative pressure method used in the present experiments is based 
upon the application of a degree of vacuum adequate to produce capillary hemorrhage 
in the skin. The instrument was devised by Cutter and Johnson (1935) and has 
been called a capillary hemorrhage instrument (Pig. 1). This instrument is most 
satisfactory because frequent and accurate measurements can be made. It is readily 
adapted to clinical use since it is portable. Any desired negative pressure can be 
produced down to approximately 1 mm. of absolute vacuum as indicated by Cutter 
and Johnson (1935). The desired pressure can be maintained at any level. The 
calibration is such that the negative pressure can be read similarly to barometric 
pressure, or as done in these experiments, from barometric pressure down to vacuum. 
Compensation has been made for the pulsatile effect of the pump and the changes 
wliich might occur upon application of the measuring chamber and upon opening 
the stopcock. The small aperture permits one to make numerous tests at one time 
in a small area. 

The skin areas that are the most suitable from the standpoint of constant num- 
ber and development of the capillaries are the cubital spaces and the infraclavicular 
regions. In order to obtain the most uniform results only one of these spaces was 
used during the experiment. In every instance multiple readings were taken at the 
same time in the same general area. Prequently tests were made in the other ac- 

*Presentecl before the Chicago Gynecological Society, March 18, 1938. 

Aided by the Albert B. Kuppenheimer Fund of St. Imke’s Hospital, and a grant 
from Mrs. Emmons Blaine. 
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Subject 2.— Subject 2 is 27 years old. She is 5 feet, 4 inches tall and weighs 
125 pounds. Menstruation began with a profuse period at the age of 15 years. 
After the first period there was an amenorrhea of two. months followed by a short 
period of time in wliich she flowed two or three times each month. At the ago of 
16 years the cycles became regular, occurring every twenty-eight to thirty days. The 
menstrual flow has always lasted seven days. This subject was undorweiglit until 
the age of 22 years, when, following an appendectomy, her weight became normal. 



This subject was under observation from April, 1937 through March, 193S, dur- 
ing which time 12 menstrual cycles were studied. The cycles wore 28, 27, 30, •» ; 
27, 30, 31, 24, 29, 27, and 25 days in duration (Ciiart 2). In this subject, ns in t ic 
previous one, capillary hemorrhage was produced with much greater case on t ic 
first and second days of each menstrual flow. The difTcrenccs in preamre 
were definite, in one instance being 275 mm. Premenstrual declines in pre?.“urc Icvc s 
were the rule. Greater difficulty in producing capillarj- hemorrhage in tho Inttc 
days of tho menstrual flow ivas a constant finding, similar to that noted in ' 
previous .subject. The only exception was observed with the flow in Septern 
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The charts presented here are representative of the normal group. One chart of a 
subject with functional bleeding is included merely to demonstrate the variation 
from the normal. Along the horizontal plane of the charts the days are plotted. 
Along the vertical plane, the degree of vacuum necessary to produce capillary hemor- 
rhage is indicated in millimeters of mercury. Menstrual bleeding is indicated by 
broken lines. During the time the subjects were on their yearly vacations, readings 
were not taken. This is indicated in each instance by interruptions of the graph. 

Subject 5. — Subject 5 is a normal individual, 34 years of age. She is 5 feet, 5 
inches tall and weighs 125 pounds. Before puberty she was slightly overweight. 
Her weight became normal, however, at the age of twelve. Menstruation began at 
121/^ years of age. The cycles have always been of twenty-eight to thirty days’ 
duration. The flow which is moderate lasts six to seven days. On the first day of 
flow she has cramps that occasionally arc severe. 

This subject was observed for seven menstrual cycles from April tlirough October, 
1937 (Chart 1). The menstrual rhythm is regular. The cycles were respectively 
of 31, 28, SO, 33, 26, and 34 days’ duration. 



Chart 1. — Subject 5. The negative pressures necessary to produce capillary hemor- 
rhage are indicated in millimeters ol mercury on tlie vertical plane. During the 
first two days of menstruation an increase in capillary fragility is clearly demonstrated. 
There is also a moderate premenstrual increase. 

In Chart 1 the typical reaction in the skin capillaries is demonstrated. The most 
frequent reaction noted is shown best in association with the menstrual flow begin- 
ning July 27. There is a gradual premenstrual decline in the degree of vacuum 
required to produce capillary hemorrhage. In this instance it was equivalent to 
100 mm. of mercury. On the first and second days of the menstrual flow there is a 
sudden additional decline, equal here to 250 mm. of mercury. During the remainder 
of the flow capillary hemorrhage becomes more diflicult to produce, so that within 
one to four days after cessation of menstruation the capillary fragility is at a level 
commensurable with that of the previous intermenstruum. Minor variations of this 
pattern or reaction are noted in conjunction with the flow of May 30. Here the 
entire premenstrual phase is accompanied by increased capillary fragility. Such 
reactions are described fully with the chart of Subject 18. Chart 1 clearlj' demon- 
strates that on the first and second day of every menstrual flow capillary hemor- 
rhage is produced with greater ease than at any other time in the cycle. 

During the intermenstruum a minor fall in the required pressure is frequently noted. 
The significance of this is not immediately apparent. On the whole the intermenstrual 
pressures necessary to produce capillary hemorrhage are relatively constant. During 
the months of September and October the general level is lower than that of the 
preceding months. Similar variations are noted in most of the subjects studied. 
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Subject 18. — Subject 18, 28 years of age, is 5 feet, 2 inches tall and u-oighs 104 
pounds. She first menstruated at 10% years. The cycles have always occurred regu- 
larly every twenty-six to twenty-nine days. The length of flow is five to sLx days 
and is characterized by a sudden onset of brisk bleeding. After three dnys'tiie 
flow diminishes gradually. Approximately one week before the onset of flow the 
breasts become markedly tender, the subject feels tense and becomes nervous and 
irritable. It is of interest to note that extreme physical work relieves these pre- 
menstrual symptoms to a large extent. 



Eleven menstrual cycles were studied in this subject from April, 103" through 
February, 1038. Tlie cycles varied from twenty-six to thirty-two days in duration 

(Chart 4). , 

During A])ril, May, .Tune, and July capillary hemorrhage was difiicult to proauce. 
During this time the reaction in the .«kin c.-ipillarics in association with menstruation 
was less profound. Tlie subject stated tlint in these months the menstrual flow was 
much more .scant than licr usual normal. The remaining months of the inve.stigat'on 
demonstrated a general lower level with wider ranges of variations in capiliarv 
fragility. 
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wliicli clinically was no different from the subject’s normal flow. In this instance 
a secondary increase in capillary fragility occurred late in the period of flow. 

The sudden fall in negative pressure invariably occurred in association with the 
flow regardless of the duration of the cycle. This is demonstrated in the cycles of 
thirty-four and twent 5 ’‘-four days’ durations. The typical pattern of the normal 
reaction so far described is varied in one cycle in this subject. In June there was 
no increase in capillary fragility on the first day of flow. As noted on the chart, 
the fall in negative pressure did not occur until the third day and then was only 
70 mm. This very meager reaction in the peripheral vascular system was associated 
with a very scant menstrual flow from the uterus. 

During the intermenstruum in the May, June, and July cycles, capillary hemorrhage 
was difficult to produce and the level of pressure as shonm on the chart was constant. 
In the months of August, October, November, and December the intermenstrual 
pressure levels were consistently lower. 

Subject 10. — Subject 10, aged 26 years, is 5 feet, 6 inches tall and weighs 117 
pounds. Her weight has been normal throughout life. Menstruation began at the 
age of 15. Since the onset the cycles have been irregular, in that the fliow occurred 
every two to four months. At one time there was five months’ amenorrhea. The 
menstrual flow is moderate in amount and lasts seven days. Since the beginning of 
the present experiment in April, 1937, the cycles have been more regular and the 
duration of the flow has decreased to five days. The menstrual flow is moderate in 
amount the first three days and scant the last two. 

During the last two years, two menstrual periods have been accompanied by 
severe menstrual cramps. With one of these she fainted. One occurred during this 
experiment. She is emotionally upset, nervous, and irritable before every menstrual 
period. Activity during this time relieves the symptoms. 

The subject was observed from April, 1937 through March, 1938 during which time 
10 menstrual cycles were studied. The cycles studied were more normal in regard 
to regularity of rhythm than the patient had experienced at any previous time. The 
cycles were, respectively, 59, 27, 28, 36, 34, 32, 31, 28, 49, and 28 days in duration 
(Cliart 3). 

In this subject regardless of the lengths of the cycles there was at the onset of 
menstruation a sudden fall in the negative pressure required to produce capillary 
hemorrhage. The pattern varied to some extent from that noted in the more normal 
individuals. Wliereas the reaction in the more normal subjects as described above 
was typified by increase in capillary fragility on the first and sometimes the second 
days of flow, the increase noted here continued through the third day. This more 
slow response is consistent "with the high and unusually constant level of capillary 
fragility noted throughout the year in this subject. In two instances (Cliart 3, June 
10 and July 8), there was no increase in the capillary fragility until after the first 
day of menstruation. This is an unusual finding. During the remainder of the flow 
the pattern duplicated the normal. 

The menstrual flow of Aug. 13, 1937 was accompanied by a type of reaction in the 
shin capillaries that differed from the usual reaction observed in this subject. One 
week prior to the onset of flow a rapid decline in negative pressure occurred. This 
low level persisted through the first four days of menstruation without any additional 
drop during menstruation. Thus, the negative pressure remained at a constant low 
level for six days, unlike the findings in the other cycles of this subject. Associated 
with tliis varied pattern, the subject had a very profuse flow and a ver 3 ^ severe 
dysmenorrhea. The significance of this is dealt with in the discussion. 

Chart 3 shows, that- menstruation did not occur in January, 1938. Near the ex- 
pected time of menstruation in January, the subject had all of the usual symptoms 
that precede menstruation. She stated she anticipated the flow within a day or two. 
Associated with these clinical symptoms of impending menstruation, there was a 
definite increase in capillary fragility. After several days, during which time the 
lower pressure level was maintained, the subject reported that the clinical symptoms 
were disappearing and -that she did not thiiflc she would menstruate. In exact cor- 
relation with these altered symptoms the capillary fragility decreased and returned 
to a normal intermenstrual state without the occurrence of menstruation. 
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Exactly corresponding to the time in the premenstruum when shin capillary hemor- 
rhages were produced with relatively great ease, this subject noted subjective symp- 
toms of impending menstruation. The most intense symptoms were evident just be- 
fore the menstruations of November 27 and February 25. These two periods were 
preceded by the most profound and prolonged increase in capillary fragility. 

Subject 30. — Subject 30, aged 27 j'ears, weighs 107 pounds and is 5 feet, C.5 
inches tall. Before puberty she was underweight, but since then she has weighed as 



much as 140 pounds. Menses began at 1314 years. The flow was regular every 
twentj'-eight days and lasted four days until the age of 23. Since then she has 
been entirely irregular, having metrorrhagia and menorrliagia, ” 'J 

normal bleeding, dysmenorrhea has been severe. Examination revealed normal 
pelvic organs. 

This subject was observed from May, 1937 to Slarch, 1938. The cycles were 
entirely irregular (Cliart 5), in that the subject flowed both too often and too long- 
The menstrual flow of May 4, 1937 was accompanied by a decrease in the ^ 

of the skin capillaries, unlike that observed in normal menstruation. The 
bleeding of May 30, June 11, and .July 10 occurred without any variation m i 
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Typical findings at menstruation arc exemplified during the flow of Oct. 3, 1937. 
The late premenstrual phase is accompanied by increased capillary fragility, and on 
the first day of flow a marked increase in fragility is noted. In the November, 
January, and February cycles a slight modification of this reaction occurred. The 
alteration in capillary fragility in the premenstruum took place several days before 
menstruation began and the increase in fragility was marked. In one instance it 



was equivalent to 300 mm. of mercury in twenty-four hours. In the three cycles 
mentioned the low premenstrual levels were maintained without any further sig- 
nificant changes in capillary fragility on the first day of flow. 

With the marked increase in the ease with which capillary hemorrhage was pro- 
duced a few days before the onset of menstruation on January 24, there was a 
slight uterine bleeding characterized as spotting. Likewise, just prior to menstrua- 
tion on June 15, there was a premenstrual increase in capillary fragility associated 
with simultaneous uterine bleeding for three hours. 
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occur togetlier (Charts 2 and 3). Additional evidence is obtained from 
the demonstration that the sudden premenstrual increase in capillary 
fragility several days before the onset of menstruation is occasionally 
accompanied by slight uterine bleeding (Chart 4, June 15 and Janu- 
ary 24). 

Of importance in this respect is the direct correlation of the so-called 
menstrual molimina with the premenstrual phase of increased capillary 
fragility (Chart 4). Absolute proof that these two are direetlj’- associ- 
ated is obtained in Subject 10. In this subject menstruation which was 
expected in January, 1937, failed to appear, but the skin capillaries 
evidenced the usual cyclic phenomenon that coincided with menstrual 
rhythm. In complete accord with the increase and then the decrease in 
eapillaiy fragilitj’- at this time, menstrual molimina appeared and disap- 
peared. Gebert (1936) reported the appearance of menstrual molimina 
in two instances of altered dermographic latency time in the pre- 
menstruum. 

In the intermenstruum, the negative pressures required to produce 
capillary hemorrhage may be relatively constant as noted in Subjects 5 
and 10. On the other hand there are numerous instances in ivliich there 
is a brief period of increased capillary fragility near the midpoint of 
the cycle. 

In some subjects (Chart 4), the intermenstrual levels varied consid- 
erably during the course of the experiment. The general trend of the 
entire group is toward an increased fragility of the capillaries during 
the fall and winter months. 

In Subject 10 the apparent high resistance of the capillary endothe- 
lium as indicated by the high pressures required to produce capillary 
hemorrhage, the lack of variations during the year of study, the delayed 
response on the first daj" of menstruation, and the continued but slight 
increase in capillary fragility extending through the third day of men- 
struation which is unduly long, suggest the fact that in this individual 
a corresponding resistance of the capillaries in the uterus or possibly 
their inability to adequately rc.spond might explain the coexistence of 
amenorrhea. 

Conclusive evidence that the phenomenon described is an integral 
part of normal menstruation is the demonstration that in association 
with abnormal or functional uterine bleeding this reaction is completely 
dissociated (Chart 5). Endometrial biopsies were studied as a guide 
to the character of the bleeding. In a later paper this phase will be 
fully elaborated upon. 

Tliat capillary hemorrhage is produced c-xpcrimentally with greater capo at the 
time of menstruation has been reported by Stephan (1921). In studying varioiis 
di.seases by means of the Eumpel-Lccde phenomenon, he observed that the phcnoincnon 
was likely to bo positive in women during men.^truation. Seydcrhelm and Ilcme- 
mann (Iji.'iO) described .similar findings. Pistor (lO.'lo) .‘itatcd that petechial nomor- 
rhages could be produced during the actual flow but rarely during the fir.st Jmii. 
the cycle. 
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peripheral vascular plienomenon. On July 26, uterine bleeding was present for this 
one day only and was associated with an increase in capillary fragility. Two days 
later, however, menstruation took place irrespective of the state of capillary fragility 
of the skin capillaries. The pattern of reaction in the skin capillaries with the onset 
of menstrual flow on September 28 duplicates that seen in the normal subjects. In 
the group of functional bleeders, normal reactions interspersed among reactions at 
variance with the normal are observed frequently. 

Through the remainder of the chart it is evident that there is no correlation be- 
tween the skin capillary reaction and uterine bleeding. Endometrial biopsies taken 
at intervals reveal an endometrium without the influence of a corpus luteum. 

SUMMARY AND DISCUSSION 

In association Math menstruation in the normal subjects studied, a 
fairly uniform series of events occurs in the sldn eapillaries. These 
events are variations in capillary fragility, or capillary resistance, or, as 
I prefer to designate it, the phenomenon of capillary hemorrhage. 

In normal subjects on the first day of the menstrual flow, there is 
uniformly a considerable increase in ease of producing capillary hemor- 
rhage. The changes in the required negative pressures occur with 
marked rapidity. Measured in millimeters of mercury indicative of the 
degree of vacuum required to produce the capillary hemorrhage, this 
marked and rapid ehange varies from 75 to 300 mm. In some instances 
the variation may be as great as 200 mm. of mercury within two hours. 
There is frequently a small additional increase in capillary fragility on 
the second day of flow. During the remainder of the menstrual flow 
the eapillaries become more resistant. In other Avords, capillary 
hemorrhage becomes increasingly difficult to produce during the re- 
mainder of the menstrual floiv. By the second or third day after 
the cessation of the menstrual floM”^, the negative pressures required 
to produce capillary hemorrhage reach a level approximately the 
same as that observed during the previous intermenstruum. As demon- 
strated in the charts, this pattern of reaction in the peripheral vascular 
system takes place at the approximate time of menstruation regardless 
of variations in the lengths of the menstrual cycles or menstrual Aoml 

During the late premenstrual stage there is usually a gradual increase 
in capillary fragility (Chart 1, July 27). In some instances the increase 
is relatively slight while in others it is great (Chart 4, November 27). 
As a rule the premenstrual change is followed by rapid increase in 
capillary fragility upon the first day of flow as noted above (Chart 1, 
July 27). Those instances which evidence continued low premenstrual 
readings are usually not followed by significant changes with the onset 
of menstruation (Chart 4, November 27). 

Another modification of the demonstrable reaction in the premenstrual 
stage is concerned with a decreased capillary fragility one to three days 
prior to menstruation (Chart 4, August 9 and Chart 1, May 30). These 
variabilities in the type of reaction are not inconsistent with such a 
biologic phenomenon as menstruation. 

■ Indicative of the fact that these skin capillary phenomena are asso- 
ciated -with menstruation is the consistent regularity with which the tv^o 
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results. The pattern of reaction reduplicates that observed in the pe- 
ripheral vascular system in normal women during the bleeding phase 
of the cycle (Chart 2, May 27). 

2. The vasospasm produced by the adrenalin injections was associated 
vith subjective clinical sjmiptoms identical to those observed by tlie 
patients immediately before menstruation. In correlation with this is 
the fact that in many of the subjects (Subjects 10 and 18; Cliarts 3 and 
4) subjective symptoms of impending menstruation developed simul- 
taneously with the increase in capiUary fragility, which I believe is the 
result of vasospasm. 

3. Vasospasm of the skin vessels was observed directly by Hagen 
(1922). By the use of a capillary microscope he noted spasm in these 
vessels during the premenstrual period. During the time of active flow 
the spasm relaxed. 

4. Eichbaum (1929) observed that epinephrine produced less in- 
crease in blood pressure during menstruation than at other times of tlie 
cycle and concluded this -was due to the fact that the smooth muscle was 
alreadj^ in spasm at this time. 



7i3An ttu lijo -im tm 


Chart C. — This demonstrates increased capillary fragility following 
injection of 0.2 c.c. of l:iO00 adrenalin solution. The increase in capillary fragliu} 
occurs at the time that spasm in the skin vessels is evidenced hy blanching of tne 
skin. The initial .sudden increase came ten minutes after injection. The cmire 
reaction duplicates that observed in the skin capillaries in association with mcnsirua- 
tion. 

5. Gebert (1936) noted a delay in the time of the dermograpliic re- 
action to skin irritation in the premenstrual phase of the cycle and as- 
cribed it to the face tliat the skin capillaries -were in spasm. Petersen 
(1934) has described vascular spasm and states that the peripheral 
vasospasm occurs in association w'itli the menstrual rhythm irrespective 
of meteorologic conditions. 

6. DcLisi (1935) demonstrated by chemical tests that there was a 
premenstrual increase in the epinephrine content in the blood with an 
associated rise in blood pre.ssure Avhicli is consistent with the occurrence 

of vascular spa.sm. , 

7. The changes noted in capillary fragility in this work and tlic al- 
tered capillaiy fragility and permeability noted by others can and do 
result from vascular spasm (Landi.s, 1937, Petersen, 1936, and others). 
Landis (1937) states that vascular spa.sm produces an anoxemia of ttie 
capillary endothelium. This reaction of spasm and anoxemia, he con- 
cludes, is reversible unless the anoxemia goes too far, in which case in 
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Clinically, the increased frequency of hemorrhage at the menstrual 
period is recognized. There is also the well-laiown phenomenon of 
vicarious menstruation. 

Kieser (1933) among many others, described hemorrhages from the nose, rectum, 
lung, and urinary bladder accompanying or replacing the uterine bleeding. Saitz 
(1935) observed small hematomas in the urinarj' bladder near the trigone on the 
first day of menstrual flow. Pottenger (1925) stated that hemorrhage from tuber- 
culous foci was accompanied by an increased capillary permeability and hemorrhage. 

Minot (1936) recorded three cases of intermittent menstrual purpura hemor- 
rhagica Avith lymphocytosis and a decrease in the platelet count. David’s cases 
(1926) of hemorrhagic diathesis at menstruation differed in that the platelets rvere 
not reduced. Ellman and "Weber (1935) also described recurrent menstrual purpura. 
Other similar instances too numerous to mention har’c been recorded. 

It is necessary also to mention menstrual edema. Thomas (1933) observed 2 
patients who had edema only at the menstrual period. Molniir and Gruber (1934) 
described an edema of unknown origin occurring at the time of menstruation. Sweeney 
(1934) recorded the gain in weight and edema at menstrual time in a group of 
menstruating women. Atkinson and Ivy (1936) described a case of menstrual edema 
in which the edema appeared one week prior to the onset of menstruation. They 
also mention two other patients with premenstrual edema. 

These phenomena of liemorrliage and edema that occur in the body in 
association Avith menstruation have been ascribed to various factors. 

Seyderhelm and lleinemann (1930) believed the hemorrhages were the result of 
a lowering of the endothelial resistance which was determined by a lowering of the 
esstrogen content of the blood. David (1926) concluded the changes were the result 
of ovarian dysfunction. Pistor (1935) stated that the endothelial system was in- " 
fluenced by ovarian hormones by way of alteration in the blood cholesterin. Pot-’ 
tenger (1925) held that a menstrual enzyme was responsible. 

That tlie changes are incident to vascular spasm is suggested by many 
facts. 1. Similar changes in the skin capillaries as those observed 
during menstruation (increased capillary fragility) can be brought 
about by the production of vascular spasm in the skin vessels. This was 
demonstrated as folloAvs. Eight human subjects Avere chosen, one fe- 
male and seven males, and into each adrenalin Avas injected. Males 
Avere used in order that the menstrual rhythm Avould not interfere. 
Tests AA’^ere made before injection to establish the normal negative 
pressures required to produce capillarj^ hemorrhage for each individual. 

To each indiA’idual then, 0.1 c.c. to 0.4 c.c. of 1:1000 adrenalin solution AA'as in- 
jected subcutaneously following the method of injection suggested by Luckhart and 
Koppanyi (1926). These amounts of adrenalin produced in all the subjects a gen- 
eralized blanching of the skin and a marked ischemia about the site of injection. 
Each promptly developed a tremor, nervousness, palpitation, and increased pulse rate. 

In all the individuals so treated there Avas Avithin tAventy to forty- 
five minutes, AA’hile the general blanching Avas still evident, a definite, 
abrupt decrease in the negative pressure required to produce capillary 
hemorrhage (Chart 6). This decrease amounted to betAA’een 100 and 
200 mm. of mercury. A return to normal occurred usually Avithin tAvo 
hours. The experiment Avas repeated tliree different times Avith identical 
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August 13) an unusually prolonged period of vascular spasm in the skin 
capillaries was accompanied b}’- severe dysmenorrhea and profuse men- 
struation, probably dependent upon coexisting spasms in the vessels in 
the uterus. 

CONCLUSIONS 

1. This study indicates that in the human female with normal owila- 
tory menstruation, there are rlijhlimic changes in the capillaries of the 
skin that are associated with the cyclic menstrual rhythm. 

2. These rhythmic changes are essential!}’’ changes in capillary 
fragility. 

3. During the few days prior to and on the first day of menstruation, 
capillary hemorrhage is produced with relatively greater ease than 
during the remainder of the cycle. 

4. It is indicated that these rhythmic changes are the direct re.sult 
of vascular siiasm. 

5. In functional uterine bleeding, the vascular rhythm in the skin 
capillaries is profoundly disturbed, and it is completely dissociated from 
the menstrual rhjdhm. 

6. These facts indicate that menstruation which is evidenced as a lo- 
cal vascular phenomenon is in reality a part of a demonstrable general- 
ized vascular phenomenon present in the entire body. 

I ■would like to cxpres.s my appreciation for technical assistance rendered by Barbara 
Phares. 
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reaction then produces a nonreversible increase in permeability. It is 
conceivable that rupture of the capillaries with consequent hemorrhage 
might occur with relatively more ease upon resumption of circulation. 
Bartehnez (1933) has demonstrated this microscopically in the uterine 
endometrium at the onset of menstruation. Such phenomena of vaso- 
spasm with altered permeability at menstrual time might well explain 
the occurrence of menstrual edema. 

8. Vasospasm occurs in the uterus simultaneously with the increase 
of capillary fragility demonstrated in the capillaries of the skin. In the 
uterus, particularly in tlie endometrium, a vascular rhythm has been 
demonstrated. It consists of rhj’-tlmiic spasms of the terminal arteries 
and arterioles which coincide with the rhythmic changes observed in this 
paper in the peripheral vascular field. 

Lalim (1926) described one uterus in Avhieli he noted vasoconstriction in the 
spiral arteries in the myometrium and deeper portions of the endometrium. Meyer- 
Ruegg (1918-1919) noted a similar phenomenon. To Bartehnez (1933), Markee 
(1933), and Baron (1936) belongs the credit for conclusive establishment of the facts 
and the complete description of the details of vascular spasm in relation to men- 
struation. The spasms, as observed by Markee in Macacus rhesus, became evident 
about the nineteenth day of an ovulatorj' cycle. As the time of menstruation ap- 
proached, the spasms occurred more frequently and each lasted for a longer time. 
Just before the onset of the flow some individual spasms persisted for twenty-four 
to forty-eight hours. Bartelmez (1933) has concluded that in the human being the 
spasms produced an ischemic necrosis of the capillary endothelium and the super- 
ficial endometrial tissues. Upon relaxation of the spasm the resumed circulation 
burst the capillary walls and a superficial subepithelial hematoma was formed, 
klarkee (1933) observed this in ocular transplants. Subsequent desquamation of the 
superficial endometrial tissue occurred in the region of the particular vessel that 
evidenced prolonged spasm. Thus, these workers concluded that physiologic vasocon- 
striction was adequate to account for the tissue loss and the bleeding that character- 
izes any type of menstruation. 

Extensive and profound vascular spasm in the uterus was described by Bartelmez 
(1933) and Markee (1933) to varj-- in its time of onset. The phenomenon occurred 
at times in its most profound state a day or two before menstruation and at other 
times only an hour or two before. Similar variations in the time of appearance of 
the marked increase in the fragility of the skin capillaries in the subjects of this 
experiment (Chart 2, May 27 and Cliart 4, November 27) suggest a close relationship 
of the two phenomena. 

9. Finally, the demonstrated generalized vasospasm with resulting 
anoxemia and ischemia may readilj’- account for the various phenomena 
associated with menstruation. These phenomena occur only at men- 
struation, and it is only at this time that vascular spasm is evident. 
Some of these are; epileptic seizures only at menstruation, vicarious 
menstruation, hemorrhages in various tissues and organs at menstruation 
and late premenstrual stage, diarrhea occurring regularly at menstrual 
time, and menstrual edema. In some eases of hemorrhagic diathesis 
hemorrhage occurs at menstrual time in spite of the fact that no varia- 
tions in the characteristic blood picture can be shoAvn. The added factor 
of a generalized vasospasm and increased capillary permeability at 
menstruation, demonstrated in this paper, might well explain such a phe- 
nomenon. 

Tangible evidence is offered in support of the suggestion that ischemia 
in the uterus may be a cause of dysmenorrhea. In Subject 10 (Chart 3, 
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body temperature and basal metabolism accompanying the menstrual cycle. Since 
there are so many general phenomena involved, it seems unwise to conclude without 
further evidence, that the particular change which the author has studied is the one 
responsible for the initiation of menstruation in the uterus. 

It may be of interest to mention that Dr. Chassar Moir of London has postulated 
vascular spasm in the uterus as an explanation for the painful contractions of 
dysmenorrhea. This was based upon the fact that the arterial pulsations trans- 
mitted from a recording balloon inserted in the uterus, disappeared at the height of 
the uterine contractions. Drs. Lackner, Krohn, and myself had occasion to make 
similar observations in our studies on uterine motility in dysmenorrhea. IVe used 
a more sensitive recording system and found that even at the height of the severe 
uterine contractions of dysmenorrhea, the arterial pulsations persisted. This observa- 
tion speaks against vascular spasm in the utenis, even under conditions where such 
spasm might be expected to be greater than normal. 

kly remarks are not intended to .show that Dr. Brewer’s interpretation of his 
results is wrong, but I think they do indicate that his conclusions are somewhat 
premature. 

DB. BEEITOB (closing). — I, of course, knew there were many other plienoniena 
associated with menstruation, but the paper was concerned only wifh the changes 
in the peripheral vascular system. 


UNPREDICTABILITY OF THE PHENOMENA ACCOMPANYING 
THE i^IENSTRUAL CYCLE IN 'NOBMATj WOjMEN* 


With Special Reference to the Time of Ovulation 

Julius E. Lackner, M.D., Hans Wachtel, M.D., and Samuel Soskin, 

M.D., Chicago, III. 

(From the Department of Gynecology and Ohstctrics and the Department of 
Metabolism and Endocrinology of Michael Ecese Hospital) 


S CIENTIFIC interest in the determination of iJie exact time of ovu- 
lation in tlie menstrual cycle has been somewhat oversliadowetl by 
llie less critical, popular interest in tlic related Ogino-Knaus tlicoiy 
of the so-called “.safe period.” It maj’’ be accepted that the period of 
fertility during a menstrual cycle is restricted to a certain number of 
days preceding and following ovulation, depending upon the duration 
of viability of the sperm and the unferl.ilized ovum. The establishment 
of a “safe iieriod” for a iiartieular woman therefore depends upon the 
accuracy with which we can determine or predict the time ol ovulation 
for her, and also upon the correetne.ss of our assumptions as to the life- 
span of the free sperm and ova. 

The time of ovulation in women has been approximated b}' a num- 
ber of investigators in a variety of ways.'-’" But the most widely ex- 
ploited method in normal women probably has been that of Knatis • 
based upon observations of the motility of the uterus and 
action of this organ to the admini.stration of extracts of 
lobe of the pituitary gland. According to Knau.s, the uterus of the n 
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DISCUSSION 

DE. GAEL A. JOHNSON. — The importance of circulating substances as regu- 
latory factors of the blood vessels has recently been brought forcibly to our atten- 
tion. A few years ago there was great enthusiasm for the surgical relief of vaso- 
spastic conditions of the extremities through operations on the sympathetic nervous 
system. Eeports of success were, however, short lived because of the recurrence of 
symptoms. The circulation apparently returned to the preoperative condition within 
a comparatively short time following these operations. Studies soon showed that 
sympathectomized blood vessels became sensitive to circulating substances in the 
blood, pai'ticularly epinephrine. 

These investigations and those of Dr. Brewer stress the importance of the hor- 
monal control of the blood vessels, not only with regard to vasoconstriction and 
vasodilatation, but also to hemorrhagic conditions. This study should mark only 
the beginning of investigations of the effects of other hormones upon the peripheral 
blood vessels. 

DE. GEOEGE BAETELMEZ. — This additional evidence (Dr. Brewer) that the 
phenomenon of menstruation involves general bodily changes is significant. The 
conclusion is that we are dealing with general changes in the body as a whole. The 
uterine vessels, however, are more sensitive than any others and they alone suffer 
extravasation, normally. 

One of the most important of Dr. Brewer’s findings is the demonstration of a 
fundamental difference between menstruation and functional bleeding. That this 
method may be used to differentiate between ovulatory and nonovulatory cycles is 
unlikely, because wo have now enough evidence to state that there are transitions 
between the typical OTOlatory cycle and cycles in which ovulation has not occurred. 
Such intermediate conditions may be associated with cystic follicles or with early 
regression of the corpus luteum. 

DE. WALTEE SCHILLEE. — IVlien physiologists began to investigate the cyclic 
functions of female genitalia, they placed menstruation in the foreground, consider- 
ing it as the summit of the cyclic changes. In time this conception was changed, 
when it was realized that the purpose of the intermenstrual changes is not men- 
struation but pregnancy. The changes the female organism undergoes to adapt 
itself for gestation, start immediately after ovulation. Jlenstruation only signifies 
failure in establishing gestation and the cancellation of the preparations for this 
gestation. Pmmded on this interpretation, we have changed the term premenstrual 
clmnges, to the term progravid changes, expecting to find the maximum of progravid 
changes in the premenstrual phase. 

In agreement with this, a great number of determinations carried out by phys- 
iologists proved that the maximum of changes concerning blood morphology, blood 
biochemistrj', blood pressure, etc., can be found not during menstruation, but during 
the premenstrual phase. Keitler, by careful investigation of 60 cases of so-called 
vicarious menstruation, proved that the extrauterine bleeding takes place in the 
phase of premenstrual hj-peremia, and in consequence of loss of blood the uterine 
Weeding is reduced. 

Joseph Novak, of Vienna, confirmed that laparotomies in which the abdominal 
wall is hyperemic generally are carried out in the premenstrual phase, whereas the 
so-called “dry” laparotomies, in which there is very little hemorrhage during sec- 
tion of the abdominal walls, arc performed in the postmenstrual phase. The most 
interesting findings of Dr. Brewer’s work correspond to these findings and confirm 
the fact that the maximum of physiologic changes are found during the premen- 
strual phase. 

DE. SAMUED SOSKIN. — The previous discussers have already emphasized the 
fact that menstruation is not a process confined to the uterus, but is accompanied 
by general changes throughout the body. In tliis connection one might also men- 
tion the recent work of Eubenstein who has demonstrated rhythmic changes in the 
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arations, to observe the state of the uterine endometrium, and to determine the 
urinary excretion of prolan and cstrin, as frequently as possible during the men- 
strual cycle of normal women. The particular difSculty of this work was to induce 
normal women to undergo repeatedly the necessary inconveniences and minor dis- 
comforts involved. There was also the important consideration that too frequent 
disturbance of the uterus, especially as regards endometrial biopsy, might interfere 
with the normality of our conditions. The procedure finally adopted represents n 
compromise between the theoretically desirable and the practically expedient. 

We were able to make the above observations, once in each quarter of the men- 
strual cycle, in each of 15 normal women. However, the 4 sets of observations on 
each woman were not made during a single cycle. In most of the cases they extended 
over 2 cycles, the studies being made during the first and third quarters of one cycle, 
and during the second and fourth quarters of the next. In some cases, each of the 
4 sets of observations was made during a quarter of 4 different cycles. For pur- 
poses of comparison, careful records were kept of the exact length of every cycle 
during which the subjects were studied. 

Our experimental methods have been fuUy described in a previous publication.^" 
On the day of the experiment, a rubber balloon was inserted into the uterus witli 
aseptic precautions. After a half hour rest period, to allow for recovery from the 
initial disturbance, if any, the kymograph record of uterine motility transmitted 
from the balloon was begun. Fifteen minutes later, 1 c.c. of obstetric pituitrin 
(Parke-Havis) was injected intramuscularly^ A second injection of pituitrin, or 
an injection of pitocin or pitressin, was administered fifteen minutes after the first 
injection. The kymographic tracing was continued for at least half an hour after 
the last injection. A strip of uterine mucosa was removed b.v suction curette after 
each experiment. Eight of our subjects made twenty-four-hour urine collections on 
the day's preceding their experimental days and ending on the morning of the latter. 
Those specimens were assayed for prolan and estrin content. 

RESULTS 

There would lie little purpose in attempting to give all our results 
in detail here, because their rather considerable liullc renders them 
unwieldy and difficult to correlate. We have chosen, instead, to present 
brief summaries of those data which seem to yield significant correla- 
tions. Some examples and trends are grapliicalh- illustrated. 

UTERINE :yiOTILITY, AND RESPONSE TO PITUITRIN 

A total of CO ky'mograpli tracings of uterine motility was made in our ]o norma! 
subjects; .30 records during the first lialf of the menstrual cycle, and 30 during tlio 
second half. Of the 30 tracings made during the first half of the cycle, only S 
showed definite .spontaneous uterine motility’. There was no instance of sponin- 
neons motility in tlie second half of the cycle, except for 3 tracings made within 
forty’-eight hour.? of the on.set of the next menstrual period. Tliu.s while the trend 
of these results follows the pattern described by Knaus, the large number of 
quiescent uteri during the first half of the cy'cle makes it impos.sible to ii.=e the 
presence or absence of spontaneous uterine motility as a criterion of time in the 
menstrual cycle. Incidentally, however, the fact that 40 out of the total number 
of CO records showed no uterine contractions after insertion of the balloon, answer.-! 
Dickinson’s (diseussioni-*) criticism of the balloon method. It doe.s not seem likcb 
when uterine contractions are found that they are merely the re.'^iill of the pre.^enee 
of a foreign body in the uterus. 

The intramuscular injection of 3 c.c. of pituitrin caused imiramid uterine 
in only 23 of the 30 trials during the first half of the eyide, and in S of there rarer 
the reaction was very slight. Of the 22 tests made before the last two day.s ’A t) 
.second half of the cycle, all of which .sliould have been neg.ativc am-ording to 
onlv 12 were negative while 10 sliowed a definite response to pituitrin. Ilie » 
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mal AYoman manifests spontaneous, rhytlnnic contractions during the 
first fourteen days of a twenty-eight to thirty-day menstrual cycle. 
During this portion of the cycle, Avhieh may be termed the follicular 
phase, the uterus responds ivith increased contractions to the admin- 
istration of posterior pituitary extract. Ovulation occurs on the fif- 
teenth day. Twenty-four hours later tlic uterus lias become flaccid and 
quiescent, and no longer re.sponds to posterior pituitary extract. Tliis 
corpus luteum phase lasts from the sixteenth day of the cycle until 
f;ort5^-eight hours before the ensuing menstruation. At this time the 
uterus reverts to the motility and re.sponsivoness characteristic of the 
first fourteen days of the cycle. If one can accept tliese findings of 
lOiaus as correct, then one can believe with him that it is possible to 
determine the date of ovulation v'ith some degree of exactitude, by ob- 
serving the day of the cycle upon Avhich tlie uterus ceases to respond 
to the administration of pituitrin. It u'ould tlius be possilile to estab- 
lish the “safe period” for healthy women with regular menstrual 
periods, providing the duration of ^^ability of the sperm and ovum were 
known. 

Unfortunately, a number of authors liave been unable to confirm 
Knaus’s results or to concur in his assumptions. 

Klaftcn and EulTcUs found that in 31 ca.ses out of 34- studied by Knaus’s tech- 
nique, their results were opposed to his. Similarly, Tachezys studied 20 patients, 
and found that only 20 out of 07 observations which he made conformed with those 
of Knaus. Schultzc,ii wlio used a somewhat different technique, has oven gone so 
far as to conclude that the uterine reaction to posterior pituitary preparations is 
augmented in the second half of the menstrual cycle. Finally, Hermsteinc has 
emphasized the great possibilities of error in calculation of the ‘'safe period,” 
when one considers the uncertainty of our knowledge concerning the viabilit}* of 
the ovum and sperm under different conditions in different parts of the female 
genital tract. ITc also points out the variability in the length of the menstrual 
cycle in many perfectly healthy women at different times. A more complete account 
of these theoretical considerations will be found in recent review articlcs.i3-io 

Our intere.si in the aliove problem tvas arou.scd during our previous 
studies on the motility of the human uterus.^'’ "We had noted con- 
siderable variability in the motility, endometrium, blood and urine 
hoi-mone content, and length of the menstrual cycle, in a few normal 
women used as controls for other jiatients. It seemed apparent that, 
if these normal women were at all representative, the component phe- 
nomena of the menstrual cycle were too irregular and unpredictable to 
form a basis for such calculations as lho.se of Ivnaus. It therefore seemed 
worthwhile to study a larger series of normal women by the same meth- 
ods, and also to observe the effects of the administration of posterior 
pituitary extract at various times in the menstrual cycle. 


METHODS 

This work was done on women iKilwcon fhc ages of IP and 42 yoar.=, in whom a 
carefiil history and a thorough gynecologic, o.vauiination revealed no abnormality in 
sexual structure or function. Our object was to record tlic spontaneous uterine 
motility and the uterine response to the adininkstration of imsterior pituitary prep- 
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Pig. 2. — ^airs. L. IC, aged 29 years. A “Knaus-positive” case. 

Record 1 ; 8th day of a 20-day cycle 
Record 2: lOth day of a 22-day cycle 
Record 3: 15th d.ay of a 22-day cycle 
Record 4: 20th day of a 21-day cycle 
Conventions as for Fig. 3. 






-.Mr.*.-. A. K., aped 39 ycar.s. A "Knaus-negativc” cn.so. 
Record 3 : 2nd d.ay of a 29-day cycle 
Record 2: Sth day of a 30-driy cycle 
Record 3; 35tJi d.ay of a 30-i3fiy cycle 
Record 4 : 22nd day of a 30-day cycle 
Cotivention.s as for I'lg. 1. 
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made witliin forty-eiglit hours of the next menstrual period, all of which should have 
been positive according to Knaus, yielded only 5 positive responses while 3 showed 
no response to pituitrin. The failure in response of any of the above cases can 
hardly be ascribed to an inadequate dosage of pituitrin, since in no case was a 
response elicited by the second injection of pituitrin if it had failed to appear after 
the first dose. 

It is apparent, from the above, that the Knaus method of determining the time 
of ovulation from the uterine response to posterior pituitary extract, is unreliable 
to say the least. The results of such tests in different, apparently normal women, 
are unpredictable. Illustrative examples are given in Figs. 1 to 4. Two cases which 
yielded results like those of Knaus are shown in Figs. 1 and 2. Fig. 3 is from 
an equally normal woman, who gave completely opposite results. Fig. 4 is a com- 
posite of results from 5 different women, showing that the normal uterus may exhibit 
an increased motility after the injection of pituitrin, in any part of the menstrual 
cycle. It is noteworthy, however, that the 3 women who yielded the previously 
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Fie. 1. — Mrs. B. H., aged 42 years. A "Knaus-positive” case. Showing repre- 
sentative portions of records taken at 4 different times during the menstrual cycle. 

Record 1 : 3rd day of a 24-day cycle 
Record 2: Cth day of a 25-day cycle 
Record 3: 19th day of a 24-day cycle 
Record 4: 21st day of a 24-day cycle 

The vertical ticks on the base line represent time intervals of one minute. The 
calibration mark in the upper left hand comer of each record indicates the move- 
ment of the recording lever, equivalent to a uterine contraction which would decrease 
the Intrauterine volume by 1 c.c. The gap in the second record represents a 4-minute 
period excised from the record, in order to allow more complete presentation of the 
more significant portion which follows. The straight-line tracing shown in Record 
3. means that no uterine contractions whatever were observed throughout the whole 
of that experimental observation, lasting at least one hour. 


cited 11 instances of spontaneous uterine motility before tlie administration of 
pituitrin, all fell into the "Knaus-positive” group. It may well be that Knaus ’s 
findings might be confirmed in a selected group of women with particularly active 
and responsive uteri. But, his results are not obtained in most, apparently normal, 
women. 

UTERINE RESPONSE TO PITOCIN AND PITRESSIN 

Some results obtained from a comparison of the effectiveness of pitocin and 
pitressin (Parke-Davis) with that of pituitrin, in causing increased motility of the 
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Table I. Relative EPFEcriraNESs of Pitditkin, Pitocik and Pitressin in Causing 
Increased Uterine IMotility at Different Stages of the Menstrual Cycle* 



FIRST HALF OP 

THE CYCLE 

SECOND HALF OF 
THE CYCIiE 

LAST 2 DAYS OP 

THE CYCLE 

Pituitrin 

s-rao 

77% 

l%o 

45% 

1 

% 

G2% 

Pitocin 

44% 

?44 

14% 

43% 

Pitressin 

/u 

60% 

O 

O'' 

— 

Results accord- 
ing to Knaus 

100% 

0 

100% 


*The fractions in the upper ieft hand corner of the compartments in this tabie give 
the actual figures from whicli the percentages were calculated. The numerator repre- 
sents the number of instances In which the administration of a particular posterior 
pituitary preparation was followed by increased uterine motiUty. The denominator 
represents the total number of tests made with that preparation, under the speclflcu 
conditions. 


UTERINE ENDOMETRIUJI 

Fig. 5 graphically presents the results of the histologic examination of CO endo- 
metrial biopsies, taken once in each quarter of the menstrual cycle, in each of our 
15 normal women. Because of the varying length of the cycle in dilTercnt women, 
and at ditferent times in the same woman, the proportionate rather than the absolute 
time in the cycle has been plotted. This makes our data comparable as to time, 
and enables one to judge the tendency of the results in the group as a whole, from 
the distribution of all the plotted values. The 4 observations on each subject are 
identically numbered, so that the course of events in each may be followed through 
the cycle. It may be seen that the group of women as a whole shows the develop- 
ment of endometrial change through the cycle, in the generally accepted manner. 
But there are enough individual deviations from the general pattern to make the 
latter an unreliable criterion of normality in any given woman. It is evident at a 
glance, for example, that 4 out of the 15 normal women (or over 25 per cent) fai c< 
to show a secretory endometrium during tlic last quarter of the menstrual cycle. 

It might be supposed that tho.se cases Avhicli failed to show a secretory endo 
metrium during the second half of the men.strual cycle, were the same indhidua.s 
who did not respond to pituitrin in the manner described by Knaus. If this vcrc 
so, both these phenomena could be ascribed to the occurrence of anovulatory 
in these women. Correlation of tlieso data, however, reveals the fact that the 
instances of positive motility response to pituitrin in the second half of the eje e 
(excluding the last forty-eight hours) occurred in conjunction with 1 negative, ‘ 
proliferati%'e, and 5 secretoiy specimens of endometrium. The 12 instances in u uc i 
there was no re.=ponse to pituitrin, on the other hand, wore accompanied b^ 
liferative and G secrctorj' specimens of endometrium. This equal division of ic 
incidence of both the secretory and the nonsecretory endometrium between 
“Knaim-positivc” and “Knau.s-negative” cases, forces the conclusion that our r 
suits cannot bo explained by the suppo.^ed occurrence of anovulatory cycle.-'. 


URINARY E.XCRETION OF PROLAN AND EtSTRIN 

The twentv-four-hour urinarv- c.xcretions of prolan and c.strin, in 8 
jects, are plotted in Figs. G and 7, re.spectively. The plotted 
and the -1 determinations done for each woman are identically numbered, 
for Fig. 5. We are well aware of the fallacy, emphas.zed 
judging (he hormone excretion of an individual from 'Attempt b’ 

urine specimens during the menstrual cycle. Therefore, wo shall not att.r P 
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uterus, may be of interest. This comparison arose from our original intention to 
use pitocin as the logical oxj'tocic agent for the above studies. However, this idea 
was abandoned when we found that in some cases in which pitocin had no effect on 
uterine motility, an injection of pituitrin given fifteen minutes later did cause in- 
creased contractions. This never occurred when the primary injection was either 
pituitrin or pitressin. 

Thirty-seven tests of pitocin were made (as described for pituitrin) in our 15 
normal subjects, using 1 c.c. (10 international units) intramuscularly in place of 
the first injection of pituitrin. Of the 16 injections given during the first half of 
the cycle, 7 resulted in increased uterine motility while 9 did not. Of the 14 tests 
made before the last two days of the second half of the cycle, 2 showed increased 
contractions while 12 did not. Of the 7 trials during the forty-eight hours preceding 
the next menstrual cycle, 3 yielded increased motility while 4 did not. 



Fisr. 4. — Composite of results from .5 different women, showing increased uterine 
motility after pituitrin administration at various times in the menstrual cycle. 

Record 1; Mrs. S. A., aged 34 years; 4th day of a 2G-day cycle 
Record 2; Mrs. S. S., aged 28 years; I3th day of a 34-day cycle 
Record 3: Mrs. V. AV., aged 28 years; iGth day of a 29-day cycle 
Record 4; Mrs. K. K., aged 42 years; 20th day of a 30-day cycle 
Record 5; Mrs. E. S., aged 25 years; 24th day of a 2G-day cycle 
. Conventions as for Fig. 1. 

The severe systemic reaction, including abdominal cramps and tingling at the 
fingertips, which followed the injection of T c.c. (20 units) of pitressin, limited 
the number of cases in which it could be tried. Ten records were obtained from 8 
of our subjects. Of the 5 tests made during the first half of the cycle, 3 resulted in 
increased uterine motility while 2 did not. Pitressin had no effect in the 5 trials 
made during the second half of the cycle. 

Table I summarizes and compares the relative effectiveness of pituitrin, pitressin, 
and pitocin, in causing increased uterine motility during the different stages of the 
menstrual cycle. It may be seen that none of these preparations act in the manner 
described by Eiiaus. Strangely enough, it is the blood pressure-raising principle, 
rather than the oxytocic, which most nearly approaches liis results. However, our 
data on pitressin, are insufficient to warrant definite conclusions. 
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draw any conclusions from the variations in excretion of any single one of our cases. 
But since our method of presentation of these data tends to compensate for indi- 
vidual peculiarities, the general trend of our results as a whole should he a good 
index of the normal pattern of hormone excretion. According to tlie results of 
Kurzrok, and others, lo and Prank, lo we should expect to find a grouping of high 
values for prolan excretion at or about the middle of the cycle (Pig. C). Accord- 
ing to the same authors, we should also expect to sec certain peaks in the valuc.s 
for estrin excretion about the middle and toward the end of the cycle (Pig. 7 ). How- 
ever, neither of these tendencies is clearly visible in our graphs. It must be con- 
cluded that, even though certain normal women display the characteristic cyclic 
variations in hormone excretions described by some anthors, many normal women 
do not follow the same pattern. These results should make one reluctant to infer 
the presence of a hormonal abnormality from urinary assays, unless the values ob- 
tained are significantly above or below the entire range of values ordinarily found 
in normal women during the menstrual cycle. 


Estrfn in Urine 

R.U./24 hrs. 



.SUJIJIARY AND CONCLU.SIONS 

A number of tlie important aspects of tlie menstrual cycle have been 
studied, tlirougliout the cycle, in 1.5 normal women. The phenomena 
observed included the spontaneous motility of the uterus, uterine re- 
sponse to the admini.stration of preparations of the posterior pituitary 
gland, changes in the uterine endometrium, and the urinary excretion ol 
prolan and estrin. 

The outstanding observation made during this work has been tlie ir- 
regularity of the above phenomena in various normal women, and their 
unprediciability for any given normal woman. In other word.?, wine 
the above phenomena tended to follow certain behavior pattein.s, 1 - 
nuraber of exceptions was so groat as to preclude the use of thc.se pn • 
nomena as reliable criteria of normal sex function. 
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Time in the Mensti-ual Cycle 


Pig. 5. — ^Histologic state of uterine endometrium, observed once in each quarter 
of the menstrual cycle, in each of 15 normal -women. The 4 observations on each 
■woman are identically numbered. The time of each observation is plotted as a 
proportion of the length of the menstrual cycle in which it was made. All the results 
are therefore comparable as to time. Zero time represents tlie day of onset of the 
menstrual flow. 


Prolan in Urine 

R.U./^4- hcs. 



Pig. C. — Quantitative daily prolan excretion observed once in each quarter of the 
menstrual cycle, in each of 8 normal women. Since the minimum range of our 
prolan assay was 8 rat units, the position of the plotted points below the horizontal 
broken, line does not have any quantitative significance other than “less than 8 rat 
units per twenty-four hours.’’ Other conventions as for Pig. 5. 
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must be somewhat different than in the case of nonspontaneously ovulating animals. 
These species variations must be considered in the interpretation of experimental 
procedures and results. 

Allen, Burr and Musselman, and other workers have provided us with a new 
method for determining the time of ovulation. Their potentiometer which records 
minute changes in electrical potentials occurring in tissues may provide us with an 
instrument for accurately recording the time of ovulation. This method is still too 
complicated for clinical use, but it offers considerable possibility for future work. 

Dr. Adair and I have been interested in the study of uterine motility for many 
years. In 1935 we reported the results obtained in the use of various oxytocic 
agents. We found that the two fractions of the posterior pituitary exhibited marked 
oxytocic activity when given to women in the immediate post-partum period by the 
intravenous route. Pitressin and pitocin exhibited almost equal oxytocic activity. 

DE. EUGENE M. E. GEILING. — The hormones from the posterior portion of 
the hypophysis are among the most powerful ones in the body. One of the reasons 
we Iiave not been able to isolate them is because of the extreme difficulty of getting 
sufficient material to work with. One begins to wmnder, however, what is the func- 
tion of these posterior lobe principles. In a series of liypophysectomized animals, 
it was recently found that the animals ovulated quite normally. 

It is very dangerous to compare results in animals with tlioso on human beings. 
We may have to start from the beginning in this matter of ovulation and make 
deductions from experiments conducted on the normal human being alone. 

DR. LACKNER (closing). — Tliis work was done on normal women in contradis- 
tinction to the work on the postnatal cases, and not on pregnant women, so perhaps 
the effect on the pregnant uterus is different from that on the nonpregnant uterus. 
I have just a few figures I would like to mention. We were somewhat astounded 
by tlie effect of pitressin. In .37 cases, 12 reacted to pitressin and 25 did not. 
However, in these same 37 cases in which we used pitressin, 31 reacted to pituitrin. 
There is, therefore, a decided difference between the effect of pitressin and pituitrin, 
which is manifested as a more pronounced reaction with pituitrin. 


Bodecurt, Von M.: Examination of Smears of Operative Cases for Trlchomonads, 

Ztschr. f. Geburtsh. u. Gjuiak. 115: 99, 1937. 

Eodecurt believes that tlie ascension of tricliomonas may bo responsible for 
many of the pelric infections and adhesions of unknown origin. Tlie organisms can 
be found in cultures of pus from tlie tubes as well as adnexal tumors. Wagner and 
Hess have found the organisms in ascitic fluid, in placental tissue of abortions, in the 
walls of ovarian cysts, as well as in an abscess of the abdominal wall one week after 
the removal of an ovarian cyst. Rodccurt believes that stained smears are satis- 
factory if enough smears arc examined before considering a result ncg.ative. 
He secured positive smears from curettings, fibromyomas, ovarian cyst.s, pu.s tubc.“, 
tubal pregnancie-s, in the appendix, and in normal placentas, but was unable to re- 
cover the organism from tlie blood stream or the nasal secretions. On the other 
hand, Wagner and Hess were able to culture trichomonads from the blood stream 
in 55 instances. The author believes that the Trichomonas vaginalis has a faculta- 
tive pathogenicity and doc.« not necessarily cause acute symptoms. When the organ- 
ism is the only one found in specimens, it could be assumed to be the cause of the 
infection. Thus the author concludes: that the trichomonas may cause mnlignan 
degeneration in an originally benign tumor, that it may be the source of post-partum 
infections as well as peritoneal adlicsion.«, that it may bo responsible for man> 
cases of tubal pregnancy if the tubes have been damaged by the organism, an 
that also unexplained abortions may be due to infection with this organism. 

EuoK-N'K S, A urn. 
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The results obtained from the administration of posterior pituitary 
preparations do not agree witli those of Knaus from which he con- 
cluded that there was a single regular ovulation time for normal women. 
Either his test is highly unreliable, or normal women (in this country 
at least) ovulate at widely differing times in the menstrual cycle. In 
either ease grave doubt is east upon the Ogino-Knaus theory of the so- 
called "safe period.” 

A comparison of the relative effectiveness of pituitrin, pitocin, and 
pitressin in causing increased uterine motility, showed that the sup- 
posedly pure oxytocic principle was less effective than the mixture com- 
posing obstetric pituitrin. Pitressin has potent oxytocic properties, 
in vivo. 

As regards the urinary prolan and estrin, since no regular pattern 
of excretion during the menstrual cycle was found, it is concluded that 
extreme caution should be exercised in the uiterpretation of such as- 
says, unless the amount of hormone excreted is significantly above or 
below the entire range of values found during the menstrual cycle of 
normal women. 

"We are greatly indebted to Dr. S. diaries Freed for his cooperation in assaying 
our many samples of urine for prolan and estrin content, and to Dr. Otto Saphir for 
his interpretation of our histologic preparations. 

REFERENCES 

(1) Knatis, E.: Periodic Fertility and Sterility in Woman. Vienna, 1934, Wil- 
helm Maudrich, pp. 35-45, 173. (2) Idem: Med. Klin. SI: 371 and 470, 1935. 

(3) Tachezy, B.: Zentralbl. f. Gynak. 58: 26C2, 1934. (4) Dickinson, B. L.: Air. 
J, Obst. & Gtnec. 33: 1027, 1937. (5) Wharton, L. B., and Hendrickson, E.: J. 

A. M. A. 107: 1427, 1936. (6) Eermstein, A.: Med. Klin. 29: 899, 1933. (7) 

Venning, E. E., and Browne, J. S. L.: Endocrinology 21: 711, 1937. (8) Kurzrok, 

B. : The Bndocrines in Obstetrics and Gynecology, Baltimore, 1937, Williams and 

Wilkins Co. (9) Kurzrok, B., Wieshader, E., Mulinos, M. G., and Watson, B. P.: 
Endocrinology 21: 335, 1937. (10) Frank, B. T., Goldherger, M. A., Salmon, JJ. J., 
and Felsliin, G.: J. A. M. A. 109: 1863, 1937. (11) Schultze, G. K. F.: Zentralbl. 

f. Gynak. 56: 710, 1932. (12) Klaften, E., and Buff el, Z.: Zentralbl. f. Gyniik. 48: 

1921, 1935. (13) Ehrenfest, Hugo: Am. J. Obst. & Gtnec. 34: 530, 1937. (14) 

Eartman, Carl G.: J. Contraception 2: 52, 1937. (15) Stein, I. F., and Cohen, 

M. B.: J. A. M. A. 110: 257, 1938. (16) Bohson, J. M.: Brit. Med. J. 1: 512 

and 566, 1937. (17) Krohn, L., Lackner, J. E., and Soskin, S.: Am. J. Obst. & 

Gynec. 34: 379, 1937. (IS) Lackner, J. E., Krohn, L., and Soskin, S.: Ibid. 34: 
248, 1937. (19) Kurzrok, B., Kirkman, I. J., and Creelman, M.: Ibid. 28: 319, 

1934. 

DISCUSSION 

DR. M. EDWARD DAVIS. — ^Dr. Lackner and his associates presented the results 
of their experiments on the Ogino-Knaus concept for determining the time of ovu- 
lation. Their results add additional proof to many previous experiments 'which dis- 
agree ■with this concept. It is unlilmly that variations in uterine motility occurring 
at various periods during the normal menstrual cycle can be regarded as solely due 
to endocrine factors. Others factors must necessarily influence these changes. 
Smooth muscle normally contracts spontaneously. Furthermore, the intact uterus 
has both an intrinsic and extrinsic innervation. 

The Ogino-Knaus experiments have been confirmed largely on laboratory animals, 
particularly the rabbit. One must remember that ovulation in the rabbit does not 
occur periodically of its own accord, but follows copulation or mechanical stimulation 
of the reproductive tract. In women ovulation occurs periodically as part of the 
normal cyclical changes. The mechanism for the production of ovulation in women 
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Groom noted in Edinburgh that the incidence of eclampsia was highest in very cold, 
rainy weather, during which the relative humidify was very high. The incidence of 
eclampsia is greater in England and Ireland than it is on the continent of Europe. 

Kustner stated that the highest incidence of eclampsia was in the spring and late 
summer and suggested that the ultramolet radiation might be a factor. 

Merletti and Grappa stated that a correlation existed between the incidence of 
eclampsia, changes in barometric pressure and humidity. 

Eosmak reported some work of Harrar’s which indicated that over a tcn-ycar 
period the number of cases of eclampsia in the Lying-in Hospital in New York was 
greatest in March, April and May. The weather in these months is cold, damp and 
unsettled. 

Hauch and Lehmann have made a thorough study of eclampsia in Denmark and 
have been able to account almost entirely for some of the peculiarities about its 
occurrence. Since their data arc so complete and have been so carefully analyzed 
we include them to demonstrate how more than one factor may explain an alteration 
in the incidence of eclampsia and how carefully statistics must be interpreted. The 
decreased occurrence of eclampsia during the war in Germany and also in Denmark 
has been attributed to the lack of protein and fat in the diet and the increased work 
of the women, resulting in better oxidation of the food. However, these authors 
noted that the drop in the frequency began in 1915 before there was any lack of 
food and the great rise in incidence began at once in 1919 and reached its first max- 
imum in 1921, when the condition of nutrition, as far as the majority of tlie popu- 
lation was concerned, had not changed materially. They attributed these changes 
to the marriage rate in nulliparae. The curve for the incidence of eclampsia and 
percentage of primiparac parallel each other. They believed that a cliange of income 
rather than food or mode of living was the predominant factor. During tlic war 
the income was low and tlicrefore the number of marriages, which arc cliiofly of 
nulliparae and, therefore, if pregnancy occurs, more likely to have eclampsia, was 
decreased. After the war, the number of marriages increased and tlic incidence of 
eclampsia rose. 

Hauch and Lehmann have also noted that there arc more cases of eclampsia in 
March and August, and tiiey attribute this to the fact that most marriages in Den- 
mark occur in May and November, thus producing a 9- to 10-raonth interval. They 
also find that the incidence of eclampsia in Copenhagen is 0.31 per cent, in provincial 
towns 0.18 per cent, and in rural districts 0.10 per cent. They attribute tliis dif- 
ference in part at least to a difTcrence in tlie fertility of the women in the different 
locations. The annual number of births per 100 women between IG and 49 years was 
thus: in the capital 10.-4, in the provincial towns 14.2, and in the rural districts 
17.5, despite a greater frequency’ of marriages in the towns. The annual number of 
marriages per 10,000 inhabitants was: in the capital 100, in the towns 83, and in the 
country G9. Fertility also decreases at a higher rate with increasing age witliin the 
urban i)opulation. Therefore, it can be assumed that tlicrc is a relatively greater 
number of primiparac, and thus younger women, among the childbearing women of 
the cities, thus accounting for the increased incidence of urban eclampsia. 

Scheycr reviewed the incidence of eclampsia in Canton, China, and found that the 
largest number Of cases occurred in September, December, January’, and l^fay', :in'l 
the greatest number of patients with precclampsia were found in July, Atigust, 
September. He attempted to correlate his findings with the meteorologic condition^ 
but found it very diflicult to do so. 

Tottenlmrn has studied the .seasonal incidence of eclampsia in llmig lying and 
noted that CG out of 97 cases of eclampsia occurred during the months of Septem *cr 
to rebriiary, inclusive. During tins period the humidity is always below 80 per ccn 



THE GEOGRAPHIC DISTRIBUTION AND EFFECT OF CLIMATE 
ON ECLAMPSIA, TOXEMIA OP PREGNANCY, HYPEREMESIS 
GRAVIDARUM, AND ABRUPTIO PLACENTAE 

William J. Diegkmamn, S.B., M.D., Chicago, III. 

(From the Departvient of Oistetrics and Gynecology, the University of Chicago, and 

the Chicago Lying-In Rospital) 

T hese diseases oceiiv only in tlie pregnant woman and the incidence 
for them should he approximately the same irrespective of race, 
climate, diet, or habits if they are caused by the pregnancy per se. 
However, if the occurreuee varies in different countries, then the preg- 
nancy is just one factor and if the other factors can be determined, 
studies may then be made to eliminate them and thus prevent the 
occurrence of these diseases. 

Various authors of textbooks, in discussing the etiology of eclampsia, 
have stated that the disease is uncommon or rare in the tropics. The 
majority of them have ascribed the low incidence to the diet which 
they assumed to be mainlj’- carbohydrate. So far as we know, they 
have cited no authorities or statistics for their statements. 

Dass, in 1895, published an excellent review of eclampsia. He stated that Smellie, 
Lever, Simpson, and many other obstetricians had noted some periodicity in the 
occurrence of the disease, but no one had an explanation for it. Spiegelberg sug- 
gested that the quasi-epidemic occurrence of eclampsia might be brought about by 
“atmospheric influences, specially affecting the sldn, an organ whose relations to 
fetal activity are, of course, well Imown.” Dass thought that the high incidence 
of 0.94 per cent might be due to the sudden alterations in temperature and humidity 
which occur so frequently in Calcutta. His data also seemed to indicate that early 
childbearing was a distinct predisposing cause. 

Because of the varied incidences of eclampsia Theobald believes that it cannot be 
caused by a placental toxin or by any functional or organic lesions in the kidneys. 
He states that from the Icnown facts about eclampsia, together with his" own ex- 
perimental data, one is justified in stating that the disease is caused by toxins ab- 
sorbed from the intestinal canal which, owing to a breakdown in the defenses of the 
body, are not detoxicated. He suggests that a deficiency of ionized calcium in the 
blood is the cause of the breakdown of the defenses of the body. 

Buck noted that 320 cases of eclampsia out of 340 occurred during changeable 
weather. 

Sachweh noted that the majority of 118 cases of eclampsia occurred in moist and 
especially moist and warm weather. 

Von Heuss, in his series of 1,700 cases of eclampsia, noted that the attacks were 
especially started by summer thunderstorms and the “cold waves” which accom- 
panied these. 
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eoiintry as a whole, but in many of the foreign cities, only hospital 
statistics are available. We are also cognizant of the fact that the 
number of hospital deliveries in foreign eoimtries is proportionately 
small as compared to all the deliveries, in contrast to the large cities 
in the United States where hospital deliveries form the major part. 
Furthermore, in India, China, etc., only patients with difficult com- 
plications are admitted to the hospital. 

The meteorologic data have also been obtained for the various cities. 
The daily mean, maximum and minimum, temperature and inches of 
rainfall can be obtamed for all cities in the United States but, as a 
rule, only the annual figures are available for foreign cities, especially 
those in Asia, Africa, and the islands. 

The data for Europe and the British Isles are listed in Table I. Tlie 
incidences for the latter are all from hospitals in London, Manchester, 
Dublin and Glasgow. Not only do these diseases occur more frequently 
here but the mortality due to them is much greater than that of any 
other country. We have no explanation for this, but believe it should 
be investigated further. 


Table I. Occurrence op Eclampsia in Europe 


PLACE 

MATERNAL 

MORTALITY 

% 

ECLAMPSIA 

INCH). 

% 

NONCONtTIL- 

srvE 

TOXEMIA 

INCID. 

% 

HYPER- 

EMESIS 

GRAVIDARUM 

INCH). 

% 

ABRUPTIO 

PLACENTAE 

INCID. 

% 

England 

1.94 


8.02 


2.79 

Scotland 

1.47 


* 


2.42 

Ireland 



IC.CO 


0.84 

Germany 


0.39 

4.40 


0.94 

France 


0.58 




Sweden 


0.38 




Finland 


1.20 




Denmark 


0.8G 





Tho incidence of these various diseases for the native population in other countries 
is listed in Table II. If data from several hospitals in the same city or from nearby 
towns were obtained, they were grouped and an average calculated. 

Data were collected from 40 cities in the United States but only rcproKcntative 
figures from various parts of the country arc listed in Table III. Tlie marlicd 
variation in the occurrence and mortality of these diseases, under supposedly ideal 
conditions, is noteworthy. What is the cause of the difference in mort.ality for 
eclampsia and toxemia? Are these diseases more severe in the South than in the 
North? Do the patients have less resistance? Is prenatal care more intelligently 
administered? Or is the method of treatment better in some cities? Similar ques- 
tions are pertinent for hyperemesis gravidarum and abruptio placentae. More data 
must be collected before these questions can be answered. 

Table IV lists the means for the incidence of eclampsia, etc., in the variou“ 
countries. These figures arc based on the data collected. The incidence of eclampsia 
for tho world, based on our figures, is 1.0 per cent. The ditrcrencc in the oeeurrenee 
of these diseases of pregnancy between the British Isles and the United States i- 
striking, and questions similar to those in the preceding paragraph arc pertinent. 
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whereas in the remainder of the year it is over 80 per cent. During this same period 
the temperature is at its minimum. Because of the small series he was unable to 
draw any definite conclusions. 

Titus attributed the low incidence of eclampsia among the Eskimo to the fact 
that the temperature of their country is always low and constant. Thus, despite 
a high protein and fat diet, which pre.sumably is a factor in causing eclampsia, these 
people are not subjected to sudden changes in the weather. 

Harding and Drew stated that eclampsia is most frequent in Toronto, Canada, 
from November on, reaching a peak in March. 

For several j^ears tve kept a record of the daily temperature, baro- 
metric pressure and humidity but the number of eases of eclampsia in 
our hospital was too small to enable us to draw any conclusions. How- 
ever, we have repeatedly seen eclampsia occur when an abrupt change 
in the weather took place. The change miglit be from hot to cold or 
vice versa. We have also noted in the Toxemia Clinic that toxemic 
patients whom we have been folloAving from week to week usually 
have their symptoms intensified ivlien one of these abrupt changes 
occurs. If one could have available the records of all toxemic patients 
for a city of several million people together with the meteorologic 
data, we believe a very definite correlation would be found for the 
occurrence of eclampsia and abrupt alterations in the weather. These 
changes in the weather are certainly not the cause of the eclampsia 
but in susceptible patients these sudden alterations may cause disturb- 
ances in the water balance, acid-base equilibrium, and vascular system 
which result in intensifying the hypertension, edema, oliguria, etc., 
until convulsions and coma occur. Smith has reported that there is 
a water retention in the bodies of dogs and rats when the barometric 
pressure is lowered from 3 to 10 cm. of mercury during a period of 
from 12 to 48 hours. This disturbance of water balance is accompanied 
by restlessness. 

We have collected data as to the occurrence of eclampsia, noncon- 
vulsive toxemia, hyperemesis gravidarum and abruptio placentae from 
various parts of the world. Cases of abruptio were included because 
in a high percentage of the cases hypertension is also present. Hjqier- 
emesis was included because although it is not a toxemia yet it is a 
condition peculiar to pregnancy. Some of the material was obtained 
by a page-to-page study of all of the foreign journals at the American 
Medical Association Libraiy for at least a 5-year period. Hospital 
reports were collected. One hundred and twenty questionnaires were 
sent to foreign hospitals and missionary doctors and 80 to hospitals 
in the United States. With but few exceptions everyone returned the 
form, either with their data or a note as to why they could not snpply 
them. We asked for a 5-year sunnnaiy, showing the annual number of 
deliveries, the number of patients with eclampsia, toxemia, hyper- 
emesis, and abruptio, and the total and group maternal mortaHtj’-. We 
realize that the hospital incidence of a disease is greater than for the 
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Table r\^ 


PLACE 

NUMBER OF 
DELIVERIES 

[ INCIDENCE OP — PER CENT 

ECLAMPSIA 

NON- 

CONVULSIVE 

TOXEMIA 

HYPER- 

EMESIS 

GRAVIDARUM 

ABRUPTIO 

PLACENTAE 

United States 

276,221 


4.13 


0.54 

British. Islands 

99,253 

! 1.13 


1.48 

1.82 

Europe 





*0.94 

Asia, Africa, etc. 

1,876,961 

0.52 

0.52 


0.17 

Mean for all data 


1.00 

5.10 


0.87 


*One German Clinic. 


Our figures for many of tlie hospitals in Asia, India, Africa, etc., 
are really not comiiarahle to hospital figures for the United States. 
There is no prenatal care, and hospital beds are few in number. Tims 
thei'e oecui'S the paradox of a lower incidence for nonconvulsive tox- 
emia than for eclampsia. As to hyiieremesis gramdarum, only the scri- 
ouslj’’ ill patients would he hospitalized. Ahruptio placentae is quite 
often grouped with placenta previa, and, furthermore, many cases were 
either not correctly diagnosed while at home or died before they could 
he taken to the hospital. For these various reasons and because con- 
vulsions and edema in the pregnant woman are striking signs, eclampsiii 
was selected as the index for study. 

The data from the vanous countries are of great interest, Eclampsiii, 
toxemia, h 3 ’’peremesis, and ahruptio are either unknown or are vciw 
rare among the native women of Kenya, Uganda, the Zulu, Tanganjnka, 
Belgian Congo, Ethiopia, Persia, Java, Hawaii, British Malaya, Alaska, 
Australia, and date oases of Africa Avhose habits and diet have not been 
changed by the white race. In contrast, eclamp.sia is very common m 
Algiers, Cape Town, Colombo, and Porto Rico, where the natives have 
adopted man.y, if not all, of the diet and other habits of the white. 
Eclampsia is verv rare among the negroes in Africa, but has an mci- 
dence among the negroes of 0.71 per cent in New Orleans and 0.112 
per cent in Atlanta. Of course, the negro in this countiy is not of 
pure strain, but these figures do show the effect of a different did, 
habits, climate, etc. nyperten.sion is also rare in Ihc African negio 
male and female in contrast to its high frequency in the colored race 


in this country. 

Similar^”, eclampsia is uncommon or rare in the country distriels of 
India and China in conti-ast to the cities where it is very common. 
Again the chief factor seems to be Ihe adoption by the natives of Infi 
habits and diet of the white. 

We have been able to gather some statistics as to the incidence o 
eclampsia during the last eentuiy. 


Rotun^Ia no.<=pital, 1S20 tn IS.';.": Collin.-^ reports UVioi r1elivcrie“ witli ."JO c.i-f 
of cclainp.'-ia, jin incidence of O.IS j.er cent and mortality of 17 per cent. 
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Table II. Occurrence of Eclampsia in the Natives of Various Countries 


place 

MATERNAI^ 

mortality 

% 

eclampsia 

INCH). 

% 

NONCON- 

VULSIVE 

TOXEMIA 

INCID. 

% 

HYPER- 

EMESIS 

GRAVI- 

DARUM 

INCID. 

% 

ABRUPTIO 

PLACENTAE 

INCID. 

% 

Algier.s, Africa 

* 

2.85 

— — 

— 

__ 

Cape Tovm, Africa 
Tanganyika (etc.), Africa 



1.44 


0.04 

1.60 

3.80 

0.10 

0.13 

0 

0.03 

Zulu, Africa 


Very rare 

Rare 

0 

0 

Ethiopia 



0 

Rare 

Rare 

0 

Belgian Congo, Africa 


0 

— — 

Rare 


Colombo, Ceylon 

3.90 

2.76 

2.93 

0.21 

1.40 

Porto Rico 



2.54 

27.33 

0.25 

0.33 

Shanghai, China 

1.97 

1.27 

3.31 

0.22 

0.83 

Hong Kong, China 

0.40 

0.92 

0.42 

0.0001 

0.31 

Virgin Islands 

0.39 

1.25 

0.26 

0.26 

1 0.46 

Japan 


1.16 




— — 

Philippine Islands 

2.62 

1.03 

0.16 

0.27 

0.18 

Bangkok, Siam 

2.21 

0.68 

2.87 

0.59 

0.23 

Eiji Islands 


0.63 




Trinidad 



0.23 

19.00 




New Zealand 



0.20 

2.09 

... 

0.57 

Persia 

2.60 

0.19 

0.46 

Rare 

0.19 

Java 


0.18 

■■>** 




Hawaii 


0.15 

5.00 



British Malaya 

0.65 

0.04 

0.05 


0.05 

Alaska 



0 

0 





Australia 

— 

0 

0 

0 

0 


* — , No data given. 0, No cases. 


Table III. Occurrence of Eclampsia in the United States 


place 

ECLAMPSIA 

NON- 

CONVULSrVE 
i TOXEMIA 

HYPER- 

EMESIS 

GRAVIDAEUM 

ABRUPTIO 

PLA- 

CENTAE 

INC. 

% 

NUMBER OF 
DELIVERIES 

INC. ' 
% 

MORT. 

% 

INC. 

% 

MORT. 
% 1 

INC. 

% 

MORT. 

% 

Charlotte, N. C. 


5.6 

29.40 




— — — 

500 

Charlottesville, Va, 

2.25 

17.3 

9.94 

3.5 

3.03 

1.4 

1.43 

2,314 

Cliarleston, S. C. 

2.23 

14.0 

4.87 

10.0 

0.66 

10.5 

0.10 

2,873 

New Orleans, La. 

1.62 

25.5 



2.89 

2.3 



2,903 

(Wliite) 









New Orleans, La. 

0.71 

30.7 





1.24 

5.9 



5,456 

(Negro) . 









Los Angeles, Calif. ! 

1.12 

14.5 

5.40 

3.3 

2.12 

1.9 

1.27 

9,865 

Atlanta, Ga. (Negro) 

0.92 

6.9 

8.50 

0.2 

0.18 

— ^ 

0.72 

7,799 

Texas 

0.50 

19.0 

1.45 

2.9 

0.21 

6.7 



9,310 

Johns Hopldns 

0.80 

6.8 

23.30 

0.9 

0.11 



5,519 

Pittsburgh, Pa. 

0.59 

21.8 

1.58 

10.4 

1.35 

5.2 



25,300 

Detroit, Mich. 

0.56 

5.9 

3.40 

2.6 

0.04 


0.87 

9,118 

Jersey City, N. J. 

0.49 

8.7 

6.96 

0.6 

0.20 

— — — 

0.46 

9,438 

St. Louis Maternity 

0.42 

17.0 

3.35 

0.4 

1.15 

— _ — 


7,689 

Milwaukee, "Wis. 

0.41 

4.2 

1.02 

1.0 

0.85 

4.1 

0.48 

5,781 

Philadelphia, Pa. 

0.40 

10.0 

0.19 

■El 

1.02 

2.6 

0.37 

7,503 

Chicago Lying-in 

0.35 

5.8 

7.21 


0.24 

5.4 

0.37 

14,864 

Cleveland, 0. 

0.29 


9.41 

■H 

0.60 

— — 

0.87 

9,274 

Great Palls, Mont. 

0.24 

40.0 

0.24 

l 0 

0.83 

— — 


2,045 

Lincoln, Neb. 

0.06 

— 

2.93 

: 

1.91 

— 

— 

1,675 
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Dr. Randall summarizes as follows: “It appears from tlie above co- 
efficients that the only factor of possible significance is the average 
temperature. All of the coefficients, however, are small; further data 
are obviously required before any .stable relationships could be .shown. 
The climate which would seem to be most favorable to the incidence 
of eclampsia, on a basis of these data, would be one with a high aver- 
age temperature, a small range of temperature, and a high measure 
of rainfall — in other words, a hot wet climate.’’ 

Meteorologic conditions are not the only factors. The follo'wing 
table taken from Balfour’s report illustrates that under the same con- 
ditions of climate and temperature other factors, such as race, diet and 
domestic habits, cause marked differences in the occurrence of eclampsia. 



BOMBAY HOSPITALS 

ALL INDIA HOSPITALS 
(LESS BOMBAY) 

NO. OF CASES 

INCIDENCE OP 
ECLAMPSIA % 

INCIDENCE OF 
ECLAMPSIA % 

NO. OP CASES 

Hindu 

2,06G 

0.38 

1.52 


Mohammedan 

842 

l.GG 

2.43 


Christian 

SOI 

0.37 

0.C9 



These are, of course, all hospital statistics, but the differences heUveen 
Hindu, Mohammedan, and Christian are so great that one must con- 
clude that they arc significant. The most likely explanation of the 
greater incidence is that the diet of the Mohammedan contains meat 
in contrast to that of the Hindu who eats no meat. 

Our data also indicate that the race, diet, and pei’sonal habits are 
all of importance when one considers the incidence of these various 
diseases. It is obvious that until we eliminate these other factors ^ve 
must acknowledge the fact that Randall’s remarks as to temperature 
and rainfall, which are based on statistics, cannot be regarded as 
conclusive. 

Another pertinent observation is the appallingly high maternal mor- 
tality in Africa, Ceylon, India, China, Siam, etc., and w'hat is most 
remarkable is the fact that the maternal deaths are not due to eclamp- 
sia and toxemia. In the United States these tivo diseases account for 
20 to 40 per cent of the maternal deaths, but in the countries listed 
above, either they are not the cause or the iiercentage of total dcallis 
caused by eclampsia and toxemia ranges from none to 30 per cent- 
Vital statistics are notoriously open to error but con vulsion.s, preg- 
nancy, and death are a triad ivhich .should be easil.v recognizable. 
Therefore, the very fact that toxemia deaths not only form a small 
part of the total mateimal mortality, but arc few in actual numbers 
in Asia, Africa, etc., gives additional confirmation to our data as 
the occurrence of eclampsia. 
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Churcliill in 1843 collected 159 cases of convulsions in 96,903 labors, an incidence 
of 0.16 per cent. The maternal niortalitj' ranged from 28 to 70 per cent. 

Medical College and Eden Hospitals, Calcutta, 1848 to 1894: Dass reported 10,728 
deliveries with 101 cases of eclampsia, an incidence of 0.94 per cent and mortality of 
58 per cent. 

Many similar figures are available. Eclampsia is probably not increasing. Eor 
example, Haucli and Lehmann reported an incidence of 0.10 per cent for rural 
eclampsia in Denmark between 1918 and 1927. Hinselmann states the incidence in 
Germany among patients at home is 0.05 per cent. Thus, the figures for the last 
century, when hospital delivery was rare, are comparable to modern statistics of 
home delivery. 

Dr. William Randall of our Graduate Library School lias made a 
statistical analysis of our meteorologie data and tlie incidence of 
eclampsia. Correlation coefficients were figured for the following vari- 
ables, with tlie accompanying results: 

FOR THE TOTAL STATISTICS 

Incidence of eclampsia/average temperature 0.344 ± 0.069 

Incidence of eclampsia/range of temperature -0.240 ± 0.076 

Incidence of eclampsia/rainfall 0.160 ± 0.076 

The first of these is significant and indicates that temperature is a factor in the 
occurrence of eclampsia. 

Partial correlation coefficients were figured for the incidence of eclampsia against 
each of the other three variables, holding the two extra variables constant, with the 
following results. 

I.Ec./Average temperature (range and rainfall constant) 0.285 
I.Ec./Eange of temperature (average temperature and 

rainfall constant) 0.66 

I.Ec./Eain (average temperature and range constant) -0.114 

The first of these has some significance. 

FOR THE UNITED STATES ONLY 
Incidence of eclampsia/average temperature 0.442 ± 0.086 

Incidence of eclampsia/range of temperature -0.377 ± 0.091 

Incidence of eclampsia/rainfall 0.198 ± 0.102 

The first and second are significant, but again temperature is the predominant 
factor. 

Partial correlation coefficients for the United States : 

I.Ec./Average temperature (range and rainfall constant) 0.247 
I.Ec./Eange of temperature (average temperature and 

rainfaU constant) -0.004 

I.Ec./Eain (average temperature and range constant) -0.083 

The first of these has some significance. 

Multiple correlation coefficients were figured to determine the chance of predicting 
the incidence of eclampsia on a basis of the three vai-iables, with the following 
results : 

Total statistics 0.336 

United States only 0.450 

These figures indicate that if we knew the meterologic data for a city, one could 
predict the probable occurrence of eclampsia and for the world be correct in about 
11 per cent and for the United States in about 20 per cent of the cases. 



CONGENITAL ABSENCE AND TBATOLVTIC OBLITERATION 
OF THE VAGINA AND ITS TI?EAT]MENT WITH 
INLAYING THIERSCH GRAFTS*^’ 


Vjugil S. Couxsellek, M.D.. Rochester, JLxx. 

(From the Division of Surgery, The Mayo Clinic) 


C ONGENITAL absence of the vagina resnlts from fanlty development 
or fusion of the Miillcrian duels. Variations in the development of 
this defect are designated as aplasia, atresia, h.v])oplasia, and duplica- 
tion. There may also he various combinations of thc.se states. With 
entire absence of the vagina tliere is usually an associated absence or 
arrested developjnent of the uterus and, not infrequently, of the adnexa, 
TJie entire vagina is represented by a fibrous or fibromuscular cord 
situated between the bladder and the rectum, tlie uterus usually being 
maldeveloimd, often solid and divided into two part.s. 

Not all patients who have congenital absence of the vagina .should be 
treated surgically, but only those who ai’c otherwise normally developed 
and who contemplate marriage. Some patients without a vagina also 
are without ovaries and therefore show an almoi’inal balance between 
prolan and estrogenic hormone and an associated sexual indifference. 
Patients who are noi-mal in every other respect but who do not con- 
template marriage need not be treated since their health will not ho 
afieclcd by the defect. When patients Jiave mai-ried before the existence 
of the defect became knowji surgical reconstruction is of coui’se cssonlial. 
The psychologic basis for surgical interference in such cases is impor- 
tant. In many instances a sex neurosis develops when the jaatient learns 
of Jicr eondition and she feels slie will never bo able to take hoi‘ normal 
place in .society, Oecasionally such a jiatient lias re.sorled to suicide dur- 
ing a ])eriod of mental deiu-essiou. A thoughtful discussion of the sub- 
ject, in which it is clearly st.-ifed that the anomaly is not at all unconunoF! 
and can be eoi-rceted surgically, dof.s much to ajqiea.so this mental dis- 


tre.ss. 

Traumatic, stricture of the viigina, eitJter jiartial or eom])lefe, Is ooe.i- 
sie.nally seen followiinr difiicult iiistrunimilal fleiieery incident to ex- 
ien.‘^ive fdouehintr of the vaginal mucosa. It also oecur.s from e.xtcriml 
violence, in wln'cli cast; tin- f/erineiun and i-cr-him tuny also be injured. 
In fht‘se c.-iS'-s the birth canal .'Uid nicnstrurd functloi! linve been norina.I 
.and .surgical rf-coustrU'-tion is dcfinil'dy ijtdicaled. If asi-Meiated injure^' 
to the bladder, ui'-tbra, and n’l-tum have also o'-ciaTcd, juoducing 
tisfula.s, sm-gic.'d reroti^truct ion is ncee'-.sarily divided into st.-ig! s aiid tec 
st.'iL'C consists (,f closing the tistula's .otn] oSitfutung a continen! 


nr-" 

bla.dder and reef u no 



DIECKMANN: GEOGRAPHIC DISTRIBUTION OF ECLAjMPSIA 


631 


SUMMARY 

Tlie geograpliic distribution of eclampsia, toxemia of pregnancy, 
hyperemesis graYidarum, and abruptio placentae lias been studied. 
These diseases are peculiar to pregnancy and the incidence should, 
therefore, be constant throughout the world. 

Eclampsia, because of its striking symptoms and signs, has been used 
as the index. Collected data show that the incidence ranges from 0 
in many cities to 2.85 per cent in Algiers, Africa, and 7.2 per cent in 
Charlotte, North Carolina. The mean incidence for the world is 1.0 
per cent, for the United States 0.66 per cent, for the British Isles 

I. 13 per cent, for Europe 0.68 per cent, and for the rest of the world 
0.52 per cent. 

The incidence of eclampsia and meteorologic data for various cities 
have been studied statistically. There is some correlation, especially 
for the United States, between eclampsia, a high average temperature, 
a small range of temperature, and a liigh measure of rainfall. 

Our data seem to indicate that eclampsia ma}’’ and undoubtedly does 
occur in the native who has had little or no contact with modern civi- 
lization. However, the latter with its mental strain and stress, change 
in diet and habits seems to cause an increase in the occurrence of 
eclampsia. 

Our results warrant further investigation of the geographic distribu- 
tion of these diseases, as a means of, first, determining pertinent fac- 
tors, second, eliminating or preventing them, and third, determining 
their relation to the etiology of the disease in question. 

I -wish to thank the various doctors, hospital superintendents, and public health 
officials who cooperated so generously, I appreciate the courtesy shown me by the 
librarian of the American Medical Association. Dr. H. B. Michener, Kenya, Africa, 
was most helpful in the collection of data from East Africa. 
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for several weeks. At the end of this period the mold could be romovod ami tlie 
vaginal canal was at this time completely covered with a thin layer of epithelium and 
closely rc.sembled a normal vagina in every respect. Although Kirschnor and 
Wagner and others in Germany who used a similar method had reported excellent re- 
.suits in most ca.«es, there were a few cases in which contraction later produced some 
difnculty. They emphasized the point, however, that dilatation should be continued 
by the patient for a considerable time. The entire procedure was perfonned in one 
stage and the period of hospitalization rareh' exceeded three weeks. TIic surgical 
ri.sk was also reduced to a minimum. 

In order to overcome the inconvenience to the patient which is caused by the neces- 
sity of wearing a vaginal dilator constantly, Alclndoe recommended complete closure 
of the vulva over the mold and skin graft, but provided a small opening in the 
perineum for drainage. At the end of a six-months’ period the contraction phase 
had passed and the vulva could be opened and the mold removed without fear of 
socondarj' contraction. He claimed no inconvenience to the patient from kecfiing 
the mold in position in this manner. 

1 have further iBodiiicd this iiielhod !).v utilizing a ilcxihle nilt- 
hui- tube, over wliieh llic graft, is placed, instead of a solid rubber 
mold. Tlie rubber tube can be ent to any desired length, tvbicb i.s 
necessary because of the fact that tlie distance between the peritoneum 
and the peritoneal redoetion is variable in cases oi’ congenital ab.scncc of 
the vagina. In my inotbod the rubber lube is removed iu from leu to 
fourteen days aud is replaced by a bakclite sound, which i.s made espe- 
cially for each patient. A sanitary belt i.s worn by the jiatient ; this bolt 
dt.s firmly around the neck of the sound which maintains it in constant 
position. The .sound is worn continuously for six moutli.s, being removed 
once a day for cleansing purposes. 

In the past Ilf teen months I have used this method in five ca.sc.s of con- 
genital absence of the vagina and in two of stricture of llic vagina fol- 
lowing delivery, in all instances with good rc.sulls. Tlie skin grafts have 
been cut by my colleagues in plastic surgery. Dr. Figi and Dr. Havens. 


REI’OUT or CASI3 

1, — An unmarried girl. 37 ycar.s of age, came to the clinic on .^^!^rch 
MK',7f complaining that she had never menstruated. Two yeans previously she had 
bi'guti to have {/eriodic pelvic pains each month, and ju.<t before those occurred there 
wa.s some headneho and baclmche, and swelling and pain in the breasts. In Dtvem- 
bor, lOS.-). .she was examined and ab^^Ilce of the vagina was found. Jb.von.stnictiou 
wa.s atlemjitcd in .latntary, 10;m, elsewhere, but wa.s not coinjileted. 

On esaminnfion at the clinic the patient weighed 310 iionnd.s (•'il kg.) and v.,".-* 
of geo-1 physical ilevclopment. Her breasts were firm and somewhat large for her 
age. TiiO vulva and clitoris weri- normal but the vagina was only about 'A inch (1. ' 
cm.) in length. Cyftc.''''opic examination showed ti ratiier largo Idadder with tdigtJ 
re-itaetion in esfeilvlvc force. No abnormal opening'' couhl lic demoti'-trated. J'oth 
utet'-rr.l orifiee- were somewhat gaping, le.it the urine from each .‘-iiie va" normat. 
A di.'igno'd-' v,,'!'- made of congenita! ab-.-ja-e of tlie vagina. On April ti, tie- ti.- 
Iretwe.-Ti the b'r.d'b'T and r*-'t!it;! v.ah ‘"•pr.ratef! up to the rr-tl'ctioa of (he pcritora- ifo. 
An inlving sj.’if Tisic.--:.-:'. trraft ’.'.a- tiicri ph-.eed jn je.-ition r-ft'-r the snetho-l 'h-- 
• f-rit '.'-L Ter; davi- Ir.ter tie' vaginal tub.- was remove-l ati'l Ih.e grttfi?' were ir;*!''’''**'’ “ 
Th-- tal-' wa.- imd.-.e.-d by a v e.h-atdte splint, wl.iet- v.m- to b" b-ft in p-‘!t!'‘'a F' 
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For more than a century, attempts at surgical reconstruction for con- 
genital absence of tlie vagina and for atresia have been carried out by 
many different methods and witli varying degrees of success. 

The first good results ■were reported by Schubert and by Baldndn who utilized the 
large intestine. Schubert substituted the rectum for the vagina and reconstructed 
the rectum by bringing the bowel domi and attaching it to the sphincter. Baldwin 
modified the procedure by bringing down a portion of the sigmoid colon, re-establish- 
ing intestinal continuity by end-to-end anastomosis. He later changed this method 
by bringing down a loop of ileum or jejunum, if the length of the mesentery did not 
prohibit. It has been observed by those who favor the Baldwin operation that it is 
unwise to place anj' undue tension on the vessels of the mesentery which supply the 
loop intended for the new vagina, since tension invariably leads to thrombosis and 
loss of vitality of the resected bowel. However, when sufficient length is available 
to bring the loop to the perijieum and there arc no other complicating conditions, this 
operation is one of the most satisfactoiy ones available for correction of the defect. 
Judin reported six successful cases in wliich the Baldwin technic was used without 
a death. I have personal hnowledgc of many other successful cases, but also of 
many failures which have not been reported. 

Graves was one of the earliest writers to report good results from pedicle grafts 
taken from the labia and also from the skin of the thigh by a method which he 
originated. He reported five cases, covering a thirteen-year period in which patients 
had been so treated. Pour of the patients had normal secondary sex characteristics. 
Since the labia in many cases are quite small, maldng it almost impossible to per- 
form Graves’ operation, modifications were advocated by Frank and Geist. They 
formed a tubular graft taken from the thigh and later placed it in the new vaginal 
site. Grad later introduced modifications of the tubular graft, the purpose of which 
was to maintain greater blood supply and thereby guard against later necrosis. 

Although many good results have been reported following the use of 
these skin and pedicle grafts, the.y have many disadvantages, chief 
among which is subsequent secondary contraction which, will invariably 
ensue unless some method is substituted to prevent it. This can be 
overcome, however, by constant dilatation during a period of four to 
six months, which can best be accomplished by a retained mechanical 
dilator. Another distinct disadvantage is the prolonged hospitalization 
and repeated operations necessaiy to correct the defect by multiple stage 
procedures. This entails considerable expense to the patient and further- 
more makes it unwise for anyone to attempt tlie procedures if lie is not 
familiar with plastic surgery and with tlie use of pedicle grafts. 

l\rcIndoe, wlio was cognizant of the disadvantages associated with 
pedicle grafts as a routine method and of the fact that the ri.sk 
involved in using any jiart of the intestinal tract was perhaps too 
great to assume in correcting a defect Avhich of itself was not a hazard 
to life, suggested a simple method of utilizing a large Thiersch graft 
taken from the thigh and implanting it into the vaginal position. 

In brief tliis procedure consisted in first opening the space between tlie bladder 
and rectum up to the reflection of the peritoneum. This latter structure was then 
pushed upward to add depth to the new tract. A solid rubber mold was constructed 
to conform to the depth and diameter of the new vagina, which usually measured 
4 by inches (10 by 3.S cm.). A Thiersch graft of sufficient size to cover the 
rubber mold completely was then cut in one piece from the skin of the thigh. This 
graft was then sewed on the mold with catgut sutures. The mold carrying the graft 
was then carefully placed witliin the vaginal tract and held firmly in this position 
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On cxuininntion t!ie patient 'k general jtliysieal condition was found to be good 
ex<‘oj)t tliat slie was totally incontinent and tlicre was considerable scarring o£ the 
perineum. Cystoseojiie examination under anesthesia showed the urethra to be 
practically destroyed; the index finger could be inserted into the bladder through 
the site of the niothra. The sphincter was still present, nlthongh it was markedly 
weak. The bladder appeared normal and clear spurts of urine could bo scon com- 
ing from botli ureteral oidficcs. Pelvic examination at this time showed the posterior 
vaginal wall to be lacer.atcd and liealcd by dense scar tissue, which narrowed and 
shortened the vagina. The cervix was not palpable and there seemed to be a small 
fistulous tract running up to it on the right side. Operation was ndvi.sod but the 
patient deferred it. 

One month later the patient returned to the clinic for surgical treatment. At 
operation, on August 17, I was able to separate the anterior vaginal wall iij' until 
I could feel the cervix through the tis.sne.'s, although I could not find an opening 
into the (tervix. The vagina, exeejit ne.ar the cervix, had been olditerated by 
slnnghing of the nmcosa. About 1 ‘A inches (.'I.S cm.) of the jiosterior vaginal wall 
near the cervix appeared normal. This was elevated and sutured to the skin of 
tin; lal)ia minora. Tlie vaginal canal was then jiacked with gauze, the urelhni was 
jiartly reconsf nictfsl and one retention catheter was jdaced in the bladder. The 
jiatient was then given vagina) dilator.s and advised to use them daily, loUoKiw^ 
her dismissal from the clinic, in order to overcome the conlraefion. I'lic urethral 
sfdiinctor became completely continent and .she was able to void normally. The 
vagina, however, became practically occluded by scar tis.«ne. 

The patient was readmitted to the hospital on Marcli 22, 10.'>7, for reconstruc- 
tion of the vagina. An inlying split Thiersch grnft over a rubber tube w.as utilized 
after tlie method described. The bladder was again S(!paiated from the rectum 
by muting through the sear tissue. At tliis time. 1 was able to identify the eervix 

and the eervieal canal. It w.as opemal and the ntenm was miretted. A lliildwin 

tube was tlien jdaeed in lla; eervix and lield in if,ji ])y ;i silkworm suture. A 

split Thiersch graft wa.s pl.aeed over .a rubber tube, wliich inaihitivi] -f ineln'.s (HI 

cm.) in Icngtb, and tins was fitted snugly into tbe v.agiim around the cervix and 
left in position for two weeks. Fourteen days later tbe btaldwin tube was retnovrsi 
because tbe jiatient wtis tnonstru.ating and tlie rnliber tube wtis removed and re- 
jilaced by .a b.akelitc .«inmd. The viiginal tract was tilmost comjdetcly epitiK-lized 
exeejit near the eervix on (lie anterior vaginal w:ill. The sear tis.«ue to the lelt 
of tlie broad ligament remttineil somewliat sensilivr* and there was .«ome eon.Uri'V 
tion arotind the eervix. The patiejit has menstniatC'l at ri'gnhir intervals .*-inee, 
although .‘^he does have* some pain. Her sex life is .satisfactory, bat she lias beeu 
advised ;tgairi>-t further jiregnancies. 


('\sr, 7. — A married woman, IP ye;ir.“ of .age, registered at the l•linie, on .time 
1P27, <‘r.mjd.airiing of pain in the right si'le of lier chest. On iMav 2 slie had be'-n 
delivered of a Ijahy and following tlii.- had liad ehill.-* and fever. She had b<-' a 
given four (rausfu.'-ioti.s and inf r.avenoris niedieati'in. Hlood cnlfiires were negatiy- 
The jeUieut had returned home but, after two days, .‘■udden jmin develoj>'-d ifi 
left side of her idlest ;(S“-ici.a(ed with eongliiiig, ebill«, and fever. Her temfe'ratuf 
wa:- loit* F. The j-ritietif ttl--i eoniplained of pain in the right lower abdotiiiii.! 
quadrant. - . 
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The patient’s general physical development was normal. No uterus could be felt 
on rectal examination, the clitoris was somewhat enlarged and there was an absence 
of the vagina. On June 29, an inlying split Thiersch graft was placed in position 
according to the method described. Ten days later the tube was removed and 
replaced by a bakelite vaginal dilator. The entire vaginal tract was completely 
epithelized. The patient returned to the clinic four months later, at which time the 
vagina measured 4 inches (10 cm.) in depth .and 1% inches (3.S cm.) in diameter 
with a normal introitus. 

Case 3. — ^^Vn unmarried woman, IS years of age, registered at the clinic on May 
24, 1937. She said that she had never menstruated but that she had had periodic 
headaches each month and her breasts liad become swollen. There was no abdominal 
pain at any time. She had been married only a few months when her marriage was 
annulled. 

On physical examination at the clinic the patient was found to be well developed. 
Her breasts were normal in size. On rectal examination no pelvic organs could be 
demonstrated. There rvas a complete absence of the vagina. No estrin or prolan 
could be demonstrated in the urine by the Frank teclinic. Tlie basal metabolic rate 
was -16 and -17 per cent on two consecutive tests. Tlie patient weighed 164 pounds 
(74.4 kg.). A diagnosis was made of congenital absence of the vagina and hypo- 
tliyroidism with endocrine dj’sfunction. On klay 2S, reconstruction of the vagina was 
carried out, utilizing an inlying split Tliiersch graft after the method described. 
Fourteen daj'S later the rubber tube was removed and replaced by a bakelite sound. 
The vagina was completel}' epithelized. Examination on Dec. 5, 1937, revealed a 
normal appearing vagina. 

Case 4. — An unmarried woman, 26 years of age, registered at the clinic on July 
30, 1937, stating that she had never menstruated and had had no signs correspond- 
ing to those associated with menstruation. Her appetite was good. She had lost 
30 pounds (13.6 kg.) in the past two years which slie attributed to dieting. 

On general physical examination the patient was found to have a normal feminine 
habitus and well-developed breasts. The labia rvere somewhat hypertrophied and the 
vagina was represented by a small indentation. The uterus could not be palpated 
on rectal examination, but a normal-sized ovary could be felt on the right side. The 
urinary estrin was positive (33 rat units for twenty-four hours). A diagnosis was 
made of congenital absence of the vagina. On August 10, reconstruction of the 
vagina was carried out, utilizing an inlying split Thiersch graft. Fifteen days later 
the tube was replaced by a bakelite vaginal dilator to be loft in position for six 
months. The vagina was completely epithelized. 

Case 5. — An unmarried girl, 17 years of age, registered at the clinic on Nov. 
15, 1937, stating that she had never menstruated, but had had sacral backache and 
some low abdominal pain associated with nausea and vomiting each month. Her 
general health had been good. 

On physical examination she appeared to have a normal feminine habitus with 
well-developed breasts. Her weight was 128 pounds (58.1 kg.). On rectal examina- 
tion she was found to have no vagina. Both ovaries could be palpated, although they 
were smaller than noi’inal. While a cervix or uterus could not be palpated, a shelf or 
broad band could be felt in the position of the uterus. No urinary estrin could be 
demonstrated. A diagnosis was made of congenital absence of the vagina. Decon- 
struction was carried out on November 16, according to the technic described. Ten 
days later the tube was removed and replaced by a bakelite sound which was to be 
worn for six months. The vagina was completely epithelized with the exception of a 
small area in the vault. 

Case 6. — A married woman, 20 years of age, registered at the clinic on June 4, 
1936. Two months prior to registration she had undergone instrumental delivery 
of a large baby. She was in labor twelve hours, a face presentation necessitating 
craniotomy. The patient’s convalescence had been rather stormy and there was 
considerable fever. Fourteen days after delivery urine began to leak through the 
vagina. 
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performed it in one of liis eases of stricture. In both of my cases of 
stricture the patients are menstruating, and in one I have some further 
plastic work to do on the cervix. When the cervix can be located, it is 
pulled into the rubber tube over which the graft is placed. This can 
only be done over a flexible rubber tube, as I have suggested. Tlie grafts 
then grow over the anterior and iiosterior vault leaving the cervix ex- 
posed. If the cervix cannot be definitelj’’ exiiosed, then tlie end of the 
tube should be placed in the region of the cervical os, and it should not 
be covered by the skin graft. Later, blood may be seen making its ap- 
pearance from a small aperture in the vault, and the cervical canal can 
then be definitely located and dilated. Stricture of the canal, if present, 
is handled by repeated dilatations. 

SUMMARY 

A brief review of the operative procedures for the correction of con- 
genital absence or traumatic stricture of the vagina is presented. Some 
of the disadvantages associated with pedicle grafts and the risk involved 
in using any part of the intestinal tract are stressed. The Meindoe 
procedure is the operation of choice by reason of its simplicity and 
practicability. I have added certain modifications to this proeednre 
which seem to me to be sound and useful. 

Five patients with congenital absence of the vagina and two with 
traumatic stricture of the vagina were treated successfully and without 
mortality by this method. 


REFERENCE.? 

(1) Baldioin, J. F.: Ann. Surg. 40: 398, 1904. (2) Franh, F. T., and Geist, 

F- E.: Am. J. Obst. & Gynec. 14: 712, 1927. (3) Grad, Herman: Surg. G.yncc. 
Obst. 54: 200, 1932. (4) Graves, TV. P.: Surg. Clin. N. Am. 1: Oil, 1921. 
(5) Jvdin, Serge^-y: Surg. Gynec. Obst. 44: 530, 1927. (6) Kirschner, von il., and 

Wagner, G. A.: Zentralbl. f. GyniUt. 54: 2690, 1930. (7) Meindoe, A. 17. ; Per- 

sonal communication to the author. (8) Schuheri, G.: Quoted by Judin. 


Swift, B. H.: Acblorbydria as Etiologic Factor in Pruritus Vulvao, Associated 

With Kraurosis or Leukoplakia, .T. Obst. & Gynaec. Brit. Emp. 43: 1053, J93C. 

Leucoplakia, krauro.si.s, neurotic pruritus and atrophic, vulvitis are various 
names given to conditions which are the rc.sults of the .same deficienc}'. According 
to Swift, this deficiency is due to a lack of ab.sorption of vitamin A, cau.scd by 
a varying degree of achlorhydria. He ob.«en'cd a series of women with intractable 
pruritus associated with achlorhydria and otlicr signs of a deficiency of vitamin A. 
The addition of dilute hydrochloric acid to tiic normal diet (one tca.^poonful in a 
glas.s of water) relieves as a rule the ])rurilus and other vulvar alTcctions. Half 
of this solution is to be sipped during and the other half drunk after each raca . 

Vitamin A in the form of cod liver oil .should al.«o bo given. It is suggested t in 
excision of the vailva is not nccc.«sary except in cases in wliich there is suspicion o a 
malignant change. Epithelioma of the vulv.a should become increasingb 
if this chronic irritation is relieved at any early stage. Achlorhydria 
pre.sont in cases of pruritus vulvac in which the irritation has not been re lev 


pre.sont in cases or pniritu 
bv treating the .<--uppo.sed primary cause. 


,T. P. 
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was incised, gradually separating the bladder and rectum, which were completely 
adherent. The reflection of the peritoneum was observed. There was no evidence 
of vaginal epithelium anywhere, so that a completely new vagina was made b}' an 
inlying graft after the method described. Tiie cervix could not be identified. Eleven 
days later the tube was removed and the tract was almost completely epithebzed. 
A bakelite vaginal sound was placed in position; this was to be worn for six 
months. Six weeks later examination of the vagina showed it to be of normal depth 
and diameter and to be completely epithelized excei^t around the region of the 
cervix. The patient had by then had one menstrual period, and on examination I 
could visualize blood oozing through one spot in the vault of the vagina which 
probably represents the cervix. This is to be dilated and reconstructed at a 
later date. 

COMMENT 

I rather suspect that the incidence of congenital absence of the vagina 
is much greater than -was formerlj^ believed because there must he some 
who fail to seek treatment and tlie eases of many who do seek treatment 
are not reported in the literature. Some wiio do seek treatment refuse 
the abdominal operation because of its magnitude, and some, even though 
the.y are most anxious to liavc the defect corrected, hesitate to submit 
to the multiple stage procedure with the repeated trips to the hospital 
which are necessary when pedicle grafts are used. 

Simplicity in surgery leads to more successes than do complicated 
operations; tlie mortality rate di’ops and tlie field of applicability be- 
comes greater to more surgeons, so that the patients always benefit by 
it. I believe it can safelj^ be stated that patients with congenital absence 
or atresia of the vagina no longer need fear the operation necessary to 
correct it. The procedure can be carried out by any surgeon familiar 
with skin grafting. 

i\'IeIndoe has contriliuted enormously to the success of this operation 
by determining tlie period of contraction which is common to most 
eases in which an epithelized canal is constructed. If this period of 
contraction is disregarded, the operation becomes a failure. The con- 
traction phase is, I believe, longer in cases of traumatic stricture than 
in those of congenital absence, since in tlie former, one is dealing pri- 
marily with a field of scar tissue. I liave recommended, therefore, that 
the dilator be kept in position nine months instead of six months. 

Patients are almost always interested in the degree of scarring on the 
thigh from removal of the graft. If tlie graft is accurately cut as a 
Tliiersch graft, there is practically no scar at all, but if the full thicloiess 
of the skin is inadvertently taken, a scar will result. When it does de- 
velop, radium therapy has accomplished much in eradicating the scar 
tissue. 

The surgical management of stricture is mucli more dif6eult than that 
of congenital absence of the vagina. Extreme care must be exercised 
to avoid injury to the urethra, bladder, and rectum, since it is necessary 
to form the new vaginal tract hy sliarj) di.ssection through the dense, and 
too often inflamed, scar tissue. Also, fistulas to the surrounding organs 
may liave been previously closed, and recurrence of these can be avoided 
only by exercising extreme caution. The cervix should be located if 
possible so that tlie patient can again menstruate. If this is not prac- 
tical, owing to extensive trauma, then hysterectomy is in order. Baldwin 
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it be so. Tlie outcome is too uncertain for the fetus, and the jeopardy to the 
mother too great to permit it to be commonly accepted as a suitable indication for 
bag insertion. 

Observations on the selection of the bag disclosed the following data. The No. » 
and No. 6 Voorhecs’ bag was used 241 times or 65 per cent of the total. The 
smaller bags, No. 2, No. 3 and No. 4, were used 131 times in all or 35 per cent. 
Disregarding the influence of other factors, this shows a marked tendency to 
utilize large bags when any are indicated, a tendency which is neither invariably 
safe nor wise. After considering all xjertinent data No. 4 and No. 5 bags are 
believed to be the most valuable in common use. 

Table I. Indications for 372 Bag Inductions in 25,969 
DELiraiiiES — ^I ncidence 1.4 Per Cent 


CASES BAGGED 

NO. PER CENT 

Pregnancy Diseases: 



1. Placenta previa 

60 

16.1 

2. Pre-eclampsia 

72 

19.3 

3. Eclampsia 

6 

1.6 

4. Abruptio placentae 

32 

S.6 

5. Primary uterine inertia 

25 

6.7 

6. Intrauterine fetal death 

16 

4.3 

7. Cervical dystocia 

4 

1.1 

S. Premature rupture of membranes 

13 

3.5 

9. Malpresentation, 4 transverse, 1 face 

6 

1.6 

10. Polyhj'dramnios 

5 

1.3 

Postmaturity 

31 

8.3 

Contracted Pelvis 

9 

2.4 

Intercurrent Diseases: 



1. Nephritis 

Go 

17.4 

2. Heart disease 

17 

4.6 

3. Syphilis 

11 

3.0 

4. HyTiertension 

6 

1.6 

5. Pyelitis 

3 

O.S 

No Pcason 

15 

4.0 

Others: hliscarriage (4), fetal monstrosity (2), 

diabetes (2), upper 

respiratory infection (2), ovarian tumor 

(2), breech, mole. 

pernicious vomiting, chorea gravidarum. 

syphilitic 

psychosis, 

tuberculosis. 


— 


Tlie patients were considered in five-year age-groups to determine the efTect of 
ago upon the liours in labor. Patients in the age-groups over thirty wore as xirompt 
in response to bag induction and expelled the bag within time limits a.s efficiently 
as the age-group.s between 15 and 30. The age of the patient was no factor ni 
anticipating the jjromiitne.c.s of ro.sjioiiKe nor the rapidity of labor. 

There were S4 firimijiaras, compri.sing 22.6 per cent of the total: miiltiparas, 
2SS or 77.4 per cent. More than half of the multiparas were over thirty years o 
age. Only 17, or 20 jier cent, of the primipara.s were over 30 when induced J) 
bagging. 

The smaller bags were retained longer than the larger. The No. 3 bag na-j 
retained more than twelve hours in 37 per cent of the times used, the No. 4 bag, - • 
]mr cent and the No. 5 bag, 20 per cent. The No. 6 bag in 33 jier cent. 'Ihcre sewas 
to be a tendcne.y for labor to ensue earlier and progress more rapidly when r o, 
and No. 5 bags are used. 

The cervix v.ns soft and cither partly effaced or dilated in mast 
although occasionally a large, bag was inserted through a long iinddafed eerri • 
This i.s not good practice. 




THE DILATING BAG IN OBSTETRICS'' 

Its Use, Abuse and Hazards 

Edward G. Waters, M.D., Ph.B., F.A.C.S., Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

T he pui’iDose of this paper is not to extol the virtues of one particular 
method of inducing labor, iDut rather comprehensively to consider 
the dilating bag, that it may be judiciously employed with the operator 
fulW cognizant of its insufficiencies and the accidents attending its use. 

Cesarean section unquestionably is not the answer to all obstetric 
difficulties, nor the routine method for terminating labor. Medical in- 
duction of labor is successful in a sufficient majority of instances to 
warrant its trial when the need is evident. When medical induction 
fails, recourse must be made to mechanical means. The two common 
forms in present day use are (1) artificial rupture of membranes and 
(2) intrauterine insertion of the dilating bag. It is the second method 
with which we are concerned, and the bag used is the Voorhees’ modifi- 
cation of the Champetier de Ribes’. 

The use of the bag is neither recent nor new. An earty form was 
devised by Braun in 1851 and Champetier de Ribes described his in 
1888, giving considerable impetus to its use. Dangers and defects in- 
herent in the mechanical construction of bags in use were not overcome 
until Voorhees modified the de Ribes’ bag in 1897 and published in 1913 
experiences in 634 inductions at Sloan Hospital for Women. Since 
then, the bag has had wide usage, judging from published reports, but 
there seems to be a marked rece.ssion in recent years, even at Sloan. Fol- 
loAving a preliminary reading of our experiences two years ago, the in- 
cidence has diminished in our own experience. It is possible that some 
cogent reasons for this may be revealed in this study, which details 
pertinent data concerned with the use of the Vooi-hees’ bag in obstetrics 
in 372 cases occurring in 25,969 parturitions at the Margaret Hague 
Maternity Hospital, an incidence of 1.4 per cent. 

INDICATIONS 

Tlie conditions indicating the use of the bag arc given vith their frequency in 
Table I. It is observed that well-recognized indications, such as placenta previa, 
pre-eclanipsic toxemia, abruptio placentae, primary uterine inertia, nephritis and 
heart disease, account for over 70 per cent of the total. 

The soundness of bag induction in inevitable abortion, cervical dystocia, and 
hydatid mole is open to question. Postmaturity was a convenient indication in 
31 or over S per cent of the entire group. It is only fair to state that nearly half 
of these were done "experimentally” during studies on intrauterine hydrostatics 
during labor pains. In older publications contracted pelvis occupied a prominent 
place as a cause for bag induction. This is not so in our experience nor should 

•Read at a meeting of the New York Obstetrical Society, .January 11. 1.93S. 
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Rupture of the bag occurred once from overexpansion, and leakage occurred tliree 
times, without resultant damage. The cervix was found to be injured in many cases 
where operative delivery^ followed bag induction, but severe cervical damage was 
noted in but 9 patients. The use of weights increased the incidence of cervical 
damage. Twice uterine tetany ensued when a large bag was inserted through a hard, 
closed cervix, the upper segment apparently became overactivated and over-irritated, 
with the lower failing to expand and retract. 

Table II. Relationship of Size op Bag and Parity to Complications 


BAG SIZE 

TI.MES USED 

CORD PRO- 
LAPSE AFTER 
BAGGING 

PROLAPSE 
OP ARM 

DISPLACEMENT 
WITH CHANGE 
OP 

PRESENTATION 

INFECTION 
DDE TO 

BAG (?) 

2 

9 



1 


3 

24 



2 


4 

98 

6 

1 

7 

4 

5 

201 

20 

5 

20 

9 

G 

40 

o 

1 

4 

1 

Total 

372 

29 (8%) 

7 

34 (9%) 

14 

Primi paras 

84 

8 

2 

9 

5 

Multiparas 

288 

21 

5 

25 

9 


The danger to the mother’s soft parts, especially cervix and perineum, is largely 
due to the 50 per cent incidence of operative termination of the second stage of 
labor which this series showed. Rupture of the uterus through use of a large bag 
was not encountered, but the danger is real, if bags are improperly used at the 
third or fourth montli of pregnancy. Tliis was done four times in this series, and 
represented inadequate appreciation of the purpose and use of tlic dilating bag. 
The likelihood of morbidity and the often serious problems aroused by the failure 
of the uterus to respond are substantial hazards. The bag failed 14 times, or 3.7 
per cent, and .«ix of these patients had cesarean sections. Such gross errors in judg- 
ment obviously increase maternal risk. Forty-six cases or 12.3 per cent wore morbid. 
It is doubtful if this morbidity percentage can be materially lessened inasmuch ns 
all of these bag inductions were performed under most rigid operating room aseptic 
technic. It is only fair to direct the attention to the fact shown in Table III that 
more than 25 per cent of these morbid ca.ses were determined only by aberrations 
in temperature over the allotted 100.4° F. on two readings after the first day. 
Twelve patients in this group showed no clinical or laboratory signs indicating any 
sepsis either relating to the bag or to the patient systcrnically, but are nevertlielc.ss 
classified because of their temperature reading. Many of the other causes for 
morbidity, as noted in Table III, cannot be ascribed or connected to the use of the 
bag. There were 9 maternal deaths or 2.4 per cent, occurring within twelve days of 
delivery'. With one exception, the cause of death was the indication for inducing 
labor. One severe chronic nephritic patient succumbed four hours after a sccom 
bag induction, after having unsuccessfully entertained the first for twenty-four hour.*-. 


Table III. Morbiditv 


Total of Slorbid Cases 
Cavses of Morbidity: 

1. Not determined 

2. Endometritis, foul lochia 
.3. Intrauterine fetal death 

4. Thrombophlebitis 

5. Pyelonephritis 

C. Carbuncle of thigh 
7. Bronchial asthma 
S. H. coli septicemia 
9. Retained placcnt.o 
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aiETHOD OF INTRODUCTION AND USE OP WEIGHTS 

While it was impossible to keep accurate Jata relating to intra- or extraovular 
bag emplacement, it ivas recorded that the membranes were artificially ruptured 
in the first stage in over 50 per cent of the cases. The recommended procedure 
was extraovular insertion except for placenta previa, but frequently the membranes 
were accidentally or deliberately ruptured, doubtless partly accounting for some of 
the 32 cases of prolapsed cords. The wisdom of rupturing the membranes pur- 
posely in conditions other than placenta previa or abruption of the placenta is 
questioned. 

The use of weights was considered and the effects noted. They were found to 
be useless as accelerators of labor, and of no value except under two conditions: 
in assisting placental tamponade in placenta previa, and in keeping a small cervix 
filled W’here an oversize bag had been introduced. Then 1% or 2 pound weights 
were employed over a properly adjured imlley. The use of weights always in- 
creased the i^atient’s discomfort considerably and increased the frequency of cervical 
lacerations. They tended to drag the dilator through aii unprepared cervix which 
failed to efface and retract as it dilated and frequently closed down as soon as 
the bag was expelled. 

ANESTHESIA 

Operative deliveiy followed bag induction in nearly 50 per cent of the 372 cases. 
This meant double anesthesia danger, if anesthesia were used for the introduction 
of the bag. It was found that those with most experience in bag introduction used 
anesthesia with the least frequency. The only condition which required its use with 
seeming unanimity was the seldom justified insertion through a long hard or un- 
dilated cervix. Comprehensive knowledge of technic of introduction coupled with 
gentleness and sympathetic assurance adequately supplant the anesthetist. 

OBSERVATIONS AFTER INSERTION 

After insertion, labor contractions were initiated in 55 per cent of the cases within 
one hour, and lasted an average of 10.4 hours in all cases. 'Where the bag was 
expelled nithin 12 hours, the average was 5.7 hours; within 18 hours, 7 hours; and 
within 24 hours, 7.S hours. The likelihood of failure materially increases after the 
12-hour period has passed, the gross 4.5 per cent rising to 20 per cent of failures 
in patients laboring beyond 12 hours. Tliis fact acquires greater significance when 
it is recalled that the morbidity rate in patients requiring operative termination of 
labor increases rapidly after the first 12 hours of labor have passed. 

Oxytocics were used in but few cases, pitocin being employed in 3 minim doses. 
Latterly, pitocin was given in 3 minim doses at half-hour intervals to maintain or 
restore contractions after expulsion of the bag. The drug is always given hypo- 
dermically and never in excess of 3 minim doses, the hypodermic use being selected 
over other methods of introduction in the belief that a definite measured dosage 
of knouTi absorption is preferable to other routes where the degree of absorption 
leaves the operator in some uncertainty as to the exact amount that was absorbed. 
The circumspect use of this drug w’as of definite value where failure might other\vise 
have been expected. 

The bag advance was cheeked and the bag deflated and removed after expulsion 
through the cervix. In the first 244 cases of bag induction, vaginal examinations 
were made upon only 20 per cent of patients after bag expulsion. The revelation 
that this omission in technic cost the lives of several babies is of sufficient merit 
to justify this entire Study. 


COJIFLICATIONS 

Hazards were noted with respect (1) to those inherent in tlie bag, (2) to the 
patient, and (3) to the fetus. 
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Table VII. I^tal Deaths 



NO. 

PER CENT 

Prior to bagging 

57 

15.3 

Following bag induction 

64 

17.2 

Total 

121 

32.5 

Monstrosities, nonviable prematures and 
fetal deaths prior to bagging 

92 


Corrected fetal deaths 

29 

7.8 


CAUSES 


Prematurity 

Under 7 mo. 

27 

7-8 mo. 

20 

8-8% mo. 

15 

All under 2500 gm. 

Neonatal 

First day 

8 

Second day 

3 

Third day 

4 


CAUSES 

2. Abruptio placentae 

3. Placenta previa 1 

4. Toxemia pregnancy 3 

5. Chronic nephritis 1 

6. Syphilis 

7. Malfetation 


COMMENT 


Clinical interpretation of the foregoing data has served to clarify and 
compose our position with respect to Voorhees’ hag induction of labor. 


It is too valuable to be either disregarded or misused. The purpose 
of a bag is either to stimulate the uterus to contraction through irrita- 
tion of the lower uterine segment, and effect cervical dilatation and 
effacement, or to cause these plus tamponade to check hemorrhage m 
placenta previa. It may occasionally be used to retain a replaced pro- 
lapsed cord. It is most useful at term, with the cervix softened aiid 
partly effaced and least valuable earlier in pregnancy when the cervix 
is long and tight. The bag must tit the cervix, and while small bags are 
attended by a greater likelihood of long labor or failure, there is less 


risk of prolapsed cord or displacement of presenting part. If tJie mem- 
branes are intact, it must alwa 3 \s be placed extraovularly, except m 
placenta previa. With the exception of placenta previa, the size of the 
Img chosen depends upon the indication, the part presenting and the 
condition of the cervix, altliougli No. 4 and No. 5 give the best re.snlts in 
general. No traction is used except in placenta previa, unless the hag 
tends to slip upward. The bag must be filled until the stem is (ense, for 
if partfy- filled it will .slip into the vagina. In placenta ])i'evia, the 
largest bags that can be safclj' inli’oduced are ones that most effoctivelj 


tampon the bleeding area. 

Since labor ensues earlj' and with sDunger pains than usual, the 
progi’css of the bag must be cheeked constantfy bj' rectal examinations, 
and abdominal examinations made for change in uterine tension am 
fetal position. As soon as the bag is througli the cervix, its function is 
com])leted and it is removed. A vaginal examination must be made 
immediately to look for prolapse of cord and malprescntation, the l«u 
most frequent causes of stillbirths. Either complication compels promp 
delivery if the cervix is comi)letcly effaced and dilated or e.isily dilatalilc. 
Hemorrhage from iilacenta ]n'evia after bag expulsion likewise forces 
prompt action, and vension-tamponade is the usual procedure of election. 
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other management might have temporarily spared this patient, and possibly two 
others with abruption of the placenta. 

The baby’s life was imperiled by many contingencies. The cord prolapsed in 
32 cases, with a loss of 23 babies, 18 after bag induction. Of 121 fetal deaths, 
64, or 53 per cent, followed, induction of labor with the Voorhees’ bag. Excluding 
nonviable prematures, miscarriages, monstrosities, and those dead before introduction 
of the bag, there were 29 fetal deaths, or 7.7 per cent, an appreciable number. 

The fetal position changed in 34 patients after bagging, an incidence of 9 per 
cent, and the fetus succumbed in 9 of these. Only tlirice was tlie change of position 
more favorable for delivery. 

Table RL Complications 372 Bag Inductions 


complication 

before 

BAGGING 

after 

BAGGING 

TOTAL 

FETAL 

DEATHS 

TOTAL 

BEFORE 

BAGGING 

AFTER 

BAGGING 

Prolapsed cord 

o 

29 

32 

5 

IS 

23 

Change of presentation 


34 

34 

1 

8 

9 

Pelvic infection 


14 

14 

1 

3 

4 

Hemorrhage 

11 

2 

13 

4 


4 

Prolapsed arm 

3 

4 

7 

3 


3 

Retained placenta 


5 

5 

2 

1 

3 

Shock 

1 

3 

4 


1 

1 

Secondary anemia 

3 

20 

23 


2 

2 

Lacerations, 2° 


18 

IS 


1 

1 

Tiacerations, 3° 


3 

3 





Twin pregnancy (3), deep cervical laceration (2), thrombophlebitis of legs (2), 
bronchopneumonia, breast abscess, asthma, vulvar infection, furuncle of thigh, 
rectovaginal fistula (old), acute nephritis. 


Table V. Operative Interference 


1. Forceps: 


Low 

31 

Mid 

15 

2. Version and extraction 

92 

3. Breech extraction 

28 

4. Cesarean section 

6 

5. Craniotomy 

5 

6. Manual removal of placenta 

2 

7. Vaginal cesarean section 

1 


180 — 48.4 per cent 


Membranes artificially ruptured in over 50 per cent of cases in first stage of labor, 
not good practice I 


Table VI. Mortality 


case mortality death followed in 


102 

Eclampsia 

24 hours 

769 

Cerebrospinal syphilis 

5 days 

1,488 

Chronic nephritis, cerebral apoplexy 

12 hours 

13,166 

Chronic nepliritis, chronic cardiac disease 

S days 

1,418 

Chronic nepliritis, 2 baggings 

4 hours 

11,496 

Chronic nephritis, abruptio placentae 

7 hours 

7,276 

Abruptio placentae, placenta previa 

24 hours 

14,966 

Uteroplacental apoplexy 

6 hours 

1,013 

Uteroplacental apoplexy 

10 hours 

Total — 9 deaths 

— 2.4 per cent. 
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and, in the hands of properlj’- trained obstetricians, will give as good results in the 
immediate pregnancy, and safer deliveries in subsequent pregnancies, than cesarean 
sections which are now so popular for this condition. 

Another use of the bag is in cases where it is impossible to get either the ovum 
or presenting part well down into the lower uterine segment. It is essential to have 
something in the lower uterine segment and cervix in order to have adequate labor. 

I would criticize the size of the bags which Dr. Waters advocates. Except in 
some serious cases of placenta previa, a No. 5 bag is seldom indicated. Again, 
the attachment of weights to the stem, 1% to 2 pounds or more, causes spasmodic 
contractions of the uterus, pulls the bag through the cervix, and seldom induces 
labor properly. 

DE. GEOEGE H. EYDEE. — The dilating bag was used too frequently twenty 
years ago, and for that reason it fell into disfavor wdth many obstetricians. Its 
main uses then were for the induction of labor and for stimulating labor already 
begun. In both of these indications, pituitrin can now usually be used instead. 

There are still, however, certain conditions where the bag can be used to ad- 
vantage, namely dry labors with rigid cervices, where pituitrin or thymopliysin 
have been unsatisfactory', and in breech presentations. 

In a series of 1,400 consecutive deliveries in private practice I have used the bag 
07 times, with a corrected morbidity of 4.47 per cent, and no maternal mortality 
from puerperal infection. There were two prolapsed cords, in the 07, with one fetal 
death. No change of presentation or position of the fetus occurred. These two 
complications result from using a bag too large for the dilatation of the cervix. 


DE. SAMUEL A. COSGEOVE. — The largest bag that can be introduced through 
the cervical dilatation present is the be.st one. My' own preference is a No. 4 hag, 
which can be introduced througli a cervix dilatation of one finger. Then the action 
of the bag is as prompt and certain as it is possible to be. Inasmuch as many of tlic 
indications for whicli tlie bag is employ'cd themselves jeopardize the child, it is not 
unreasonable to accept a certain fetal los.s, dependent on the inevitable occasional 
prolapse of the cord and disturbance of position, which I admit the use of tho .“0 
largo bags entails. On the other hand if a succession of small bags is used, the 
infective ri.sk to the mother is definitely' increased. As to weighting the bags, I 
believe that a small weight applied to the tube when a large bag is used is useful 
to keep the bag in the axis of the vagina, thus permitting it to act efilciently as the 
uterus contracts behind it. 


I would emphasize most strongly' what Dr. Waters has said .about the necessity 
of following the bag carefully once it is introduced, and removing it as soon ns it 
has performed its function, in order that any possible complication following ifs 
use may' be recognized and dealt with. 


DE. HAEVEY B. MATTHEW.S.— I have never put a weight on a hag in the 
cervix, but I have seen at least two very sad accidents from deep lacerations throng' 
the cervix and the lower uterine segment following the use of weights. To advise 
the general use of a weight attached to a bag in the ccrvi.x is certainly not dcsira ) c. 

In the hands of the expert who knows the size of the pelvis and appreciates the 
approximate size of the postniature infant, induction might he practiced. I P*^[ 
sonally' would rather let the patient go ahead until labor begins, give her a a'f 
test of labor and accomplish delivery by the u.^e of whatever method .seemed indica c' 
at the time. 

In regard to the size of the bag, 1 rarely use one larger than No. 4, very, ' .• 
occasionally i>erhaps a No. u. I have never insed a No. 0. 

Infection need not necessarily lx: a hazard in using bags. We have ' ^ 

if any more morbidity in our bag cases with the uso of nicrcurochroroc and m 
do not fear infection. 
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If the uterine contractions cease with the expulsion of the bag, hypo- 
dermic pitocin in one to three minim doses at half hour intervals is in- 
dicated; none are given after resumption of pains, and larger doses are 
absolutely prohibited. If conditions are favorable, expectant observa- 
tion should take precedence over operative manipulations, with their 
high morbidity and fetal mortality. 

CONCLUSIONS 

1. Experiences aecompanjdng the use of the Voorhees’ dilating bag 
in 25,969 deliveries with an incidence of 1.4 per cent are recounted. 

2. Bag induction of labor is a valuable adjunct to manipulative ob- 
stetric practice, with clear-cut indications which one camiot refute. 

3. The factors of pregnancj’- duration, parity, size of bag, insertion 
with respect to membranes, and use of weights have a direct bearing 
upon the events subsequent to bag insertion. 

4. A proper technic permits introduction without anesthesia, an im- 
portant actuality in view of imperative anesthesia accompanying the 
nearly 50 per cent operative incidence subsequent to bagging. 

5. The outstanding fetal, hazards- are prolapse of cord and production 
of malpresentation, with high fetal death rate. 

6. Those who use the dilating bag should be aware of its proper indi- 
cations and its hazards and Icnow and practice proper technic in its 
application. 

I wish to express itiy very sincere thanks to Dr. James W. Ravenscroft, Medical- 
Dental Building:, San Diego, Caiifornia, and Dr. Elbridge E. Anderson, 23i Doctors’ 
Building, Nashville, Tennessee, who materially assisted in the compilation of data 
used in an unpublished paper covering 12,000 deliveries, which forms part of the 
present publication. 

DISCUSSION 

DE. WILLIAM E. CALDWELL. — Graduallj'", induction of labor with the 
Voorhees’ bag has become unpopular. Other methods have been developed, chiefly 
the use of pituitrin and the early rupture of the membranes. I fear that these also 
complicate what should be a normal labor, unless the doctor has excellent judgment as 
to the time of induction and skill enough to get out of trouble when it occurs. In- 
duction of labor to get a small, premature baby through a small pelvis is seldom 
advised. The number of labors induced for this reason which have been unsatisfac- 
tory, the large percentage of operative deliveries, and the well-recognized truth that 
a premature baby does not stand a difficult labor or operative procedure well, have 
led to leaving the woman alone until she goes into labor. Then, if necessary, the 
delivery may be terminated by a low-flap cesarean section or extraperitoneal opera- 
tion. 

The fear of postmature babies, which was a common indication for induction 
of labor, has been decreased by the knowledge that verj' few babies actually are 
postmature. Complications endangering the life of mother or child are well handled 
with induction of labor if the lower uterine segment has been formed and a soft, 
and a dilatable cervix is present. 

The chief function of the bag at the present time is to control bleeding in 
placenta previa. There is no question that the bag works well in controlling hemor- 
rhage and the chief cause of trouble in this method is the need for an immediate 
delivery after the bag comes through a cervix wliich is not always completely dilated 
or retracted. Further labor, or cutting the anterior lip of the cervix, is feasible 



A TEN-YEAE STUDY OP CESAREAN SECTION IN THE 
ST. LOUIS j\L^TERNITY HOSPITAL 

S. D. Soule, M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology of the Washington University 
School of Medicine and the St. Louis Maternity Hospital ) 

I N 1933 a study of maternal deaths, in fifteen states which ivere in- 
cluded in the birth registration area, was made by tlie obstetric 
advisory committee of the United States Children ’s Bureau.^ Regarding 
deaths following cesarean section it was commented. . . . “that there 
had been unwise selection of cases for operation, or of the types of 
operation, or both. ...” In 1935, Stander- presenting statistics from the 
Woman’s Clinic of the New York Hospital felt “the need to place this 
life-saving operation in its proper setting, both in regard to the indica- 
tions and in respect to time and skill of operation, in order tliat its 
abuse may become legendary and the maternal mortality rate may he 
held within narrow minimal limits.” 

Numerous reports in the recent literature from private and teaching 
centers indicate a steadily increasing incidence of cesarean sections and 
a progi’essive decrease in maternal mortality. 

This study encompasses the ten-year period from the opening of the 
St. Louis Maternity Hospital on Aug. 15, 1927 to Aug. 15, 1937. During 
this time there has been a change in incidence of operation, indications, 
tjTie of operation, maternal mortality and maternal moi’bidity. Tables 
I to IX depict the e.xperiences and results. The information has been 
analyzed in aggregate, in five-year periods and from the point of view 
of ward and private services. 


INCIDENCE 

Among 17,170 hospital deliveries during the ten-year period, .304 cesarean sections 
were performed (Table I). 

Of these, 4.1 per cent were performed during the first five }-e.ars and 57 per cent 
during the second period; this in spite of the fact that 5G.2 per cent of all hospitn 
deliveric.s occurred during the first five years. 

The increase in frequency of operation from one in 88.5 to one in 51.5 dcH^crJc.- 
on the ward service, and from one in 54.9 to one in 34.0 on the private service i. 
significant. For the combined service, the recent incidence of 2.3 per cent, or one in 
43.4 cases, indicates the progressive frequency with which cesarean section i.s 
performed. .S^tudy of subsequent charts will explain the increase in incidence o 
operation 

Of the operations S5.2 per cent were prirnaiy and 14.8 per cent were 
tions. 

ward and private ca.'c.s. 

GiS 


The incidence of secondarj' operafion-s was approximately the same on holi 
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I have only tvro or three indications for the use of bags. Most important of 
these is induction in the presence of a severe toxemia and in placenta previa, where 
cesarean section is not indicated. 

AA^hether you should introduce a bag intraovularly or extraovularly does not 
make any difference as far as the efficacy of the bag is concerned. Personally I like 
to keep the membranes intact because there is always a rim of cervix remaining 
after the bag is expelled and the '‘forewaters” are helpful in obtaining full dilata- 
tion and delivery without xindue laceration. 

DR. ARTHUR AV. BINGHAM. — There are two reasons for the bag falling into 
disrepute. One is that the indications have increased entirely too much and the 
other that the size of the bag has increased too much. I never use a bag larger 
than a No. 3 except occasionally in marginal placenta previa, where I liave used a 
No. 4. I never knew tliere was a No. 6 until the other day in investigating a 
death in New Jersey, I found a No. G bag had been used and a laceration of the 
cervix had resulted. 

DR. AA'ATERS (closing). — Since presenting a similar analysis in 10,000 cases two 
and a half years ago, our use of the bag has dropped considerably because of our 
more rigid adherence to proper indications. More than 70 per cent of all indica- 
tions are for placenta previa, preeclampsia without pelvic disproportion, abruption 
of the placenta where vaginal delivery seems preferable to the abdominal route, 
primary inertia of the uterus and intrauterine fetal death. Of the 31 cases done 
for postmaturity, more than half were done in conjunction with a study being carried 
on. In contracted pelvis the bag was used an inconsiderable number of times. Ob- 
viously this is contraindicated except with a very small fetus. 

Judging from our experience and from all the criteria available in this study, 
the No. 4 and No. 5 bags are the preferable sizes for the majority of cases. I 
stiU believe weights are valueless with rare exceptions, and are much more likely 
to do harm than to be of good. Most of the women in this series who had severe 
lacerations of the cervix were those who had weights used. They also increased the 
pain of lower segment distention, adding further to the patient’s discomfort. 

Reference to the morbidity table will show that approximately 25 per cent of our 
morbidities had no basis in the patient’s course other than in her temperature read- 
ings and that a good many causes of fever, such as carbuncle of the thigh, bronchial 
asthma, etc., certainly could not be ascribed to bag induction. If we were to limit 
morbidity ascribable to the bag to cases showing endometrial or pelvic infection, 
the morbidity would be lowered to approximately 5 per cent. 


Reiflerscheid, W.: Local Treatment of Pruritus Vulvae A?7ith Follicle Hormone, 

Monatschr. f. Geburtsh. u. Gjmak. 106: 287, 1937. 

During 1924-1935 twenty-six patients with kraurosis vulvae were treated 
by means of radiation in the AA’iirzburg clinic. Only one-third of these women 
were relieved. A noteworthy advance in the treatment of kraurosis was first sug- 
gested by Buschbeck and Seitz, namely, the use of follicle hormone. Subcutaneous 
injections yielded good results but Reifferscheid decided to apply follicle hormone 
locally in the form of a salve. This form of therapy proved to be most helpful and 
the author recommends its use for all cases of kraurosis vulvae. Even if it does 
not produce a cure it wiU result in great relief and improvement when used to- 
gether with hypodermic injections. 


J. P. Greenhili,. 
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operation. The medical condition is considered to be the fundamental indication for 
operation with the sterilization indication induced by the underlying medical state. 
It is this change in indication which is chiefly responsible for the increase in incidence 
of cesarean operations on the ward service. 

TOXEJUA OF PREGNANCY 

Toxemia of pregnancy is noted to be apparently less frequent as an indication for 
operation on both ward and private services in tlie latter flve-year period. Of 24 ward 
sections, 10 were performed for eclampsia, 7 were for severe pre-eclampsia, and 7 
for chronic nephritis. The pre-eclamptic patients were operated upon, witii tlie 
toxemia as the only indication. In other cases a milder state of toxemia existed but 
the associated conditions such as large babj’ witli danger of prolonged labor, desire 
for sterilization and tumors of the uterus were the primar}- indications for operation. 

The apparently greater frcquencj' of toxemia on ward than on private service 
warrants consideration. Although toxemias of pregnancy are noted more often on 
the wards, many of the severe eases arc .sent to the ward service by outside physicians, 
so that their consideration as ward patients is really not a true status. 

Studj’ of all toxemia patients in both periods indicates that approximately one- 
third fewer toxemia patients were observed during the latter five-year period. Thii.s 
one-half as manj’ operations were performed on approximately two-thirds as many 
patients, less of a reduction in percentage incidence than studj' of Table II indicates. 


Table II. Ixmcations 



1927-19.32 

19.32-1937 



NO. cases! % 1 

NO. cases! % I 



Private 


Contracted jiclvis 

14 

24.1 

24 


38 

20.9 

Tumors 

0 

10.4 

9 


15 

KSl 

Medical indications 


8.0 

7 

8.4 

12 

S.o 

Postmaturity 


0.9 

8 

9.0 

12 

S..5 

Placenta previa 


8.0 

0 

7.3 

11 

7.8 

Toxemias 


10.4 

3 

3.0 

9 

0.4 

Previous section 

4 

(j.t) 

4 

4.8 

8 

5.7 

Cervical dystocia 

1 

1.7 

0 

7.3 

7 

4.9 

Previous pla.stic 

4 

0.9 

2 

2.4 

0 

4.2 

Miscellaneous 

9 

1.5.0 

14 

10.8 

23 

10.4 


Ward 


Contracted pelvis 

33 

1 45.2 

33 

30.0 

00 

40.5 

Medical indications 

5 


38 

42.2 

43 

20.4 

To.\'emias 

10 

21.9 

8 

8.9 

24 

J4.8 

Tumors 

5 

0.8 

3 

3.4 

8 

5.0 

Postmaturity 

4 


1 

1.1 

5 


Cervical dystocia 

1 


•> 

3.4 

4 


Placenta previa 

2 

2.8 

1 

1.1 

' 3 

1 .•» 

^liscellaneous 

7 

9.0 

O 

3.3 

10 

1 


I’LACEXT.V PREVIA 

Eleven i)rivate patients were operated becaime of placenta previa and only tlnr-c 
on the ward .service. 

In previous years a difference in handling .such cases existed on the t«o 
In addition to blood tran-sfusions and general supportive measures, the 
wc-rc treated formerly by packing properly inserted. More recently jiartin -e 
centr.al placenta previ.a with viable babies arc treated by cesarean section. 

The incidence of all placenta previa eases is the fcaine amoni; ward and (miwi 
cases. A study of the.«e cases is now in progress. 
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Table I. Incidence 



■WARD 

PRIVATE 

COMBINED 

1927-1932: 


1 


Number of deliveries 

6,4GG 

3,189 

9,655 

Number of sections 

73 

58 

131 

Frequency 

( 1.12% 

1 1-88.5 

1.81% 

1-54.9 

1.35% 

1-73.7 

1932-1937: 




Number of deliveries 

4,635 

2,880 

7,515 

Number of sections 

90 

83 

173 

Frequency 

f 1.93% 

/ 1-51.5 

2.88% 

1-34.6 

2.30% 

1-43.4 

1927-1937: 




Number of deliveries 


6,069 


Number of sections 


141 


Frequency 

nai 

2.32% 

1-43.0 



PARITY 

Among the ward patients, during the first five years, 45 per cent of the patients 
operated upon were primiparas, and 3S per cent had had one or two previous pregnancies, 
a total of 83 per cent being para iii or less at the time of operation. Consistent 
with the increase in medical indication for operation and the high incidence of sterili- 
zation, we find that during tlie second five years, 24.7 per cent were primiparas and 
28 per cent had one or two previous pregnancies, a total of 52.7 per cent gravida iii 
or less, and 47.3 per cent multiparas greater than iii at the time operated. 

On the private service, during the first five years, 53.4 per cent of operations were 
performed in primiparas and SG.2 per cent on para iii or less. During the recent five- 
year period, again consistent with essential!}' the same general indications as 
previously, 01.7 per cent of the operations were performed on primiparas and 93.8 per 
cent on para iii or less at the time of operation. 

INDICATIONS 

Indications for cesarean section have been classified by ward and private services 
in each of the two five-year periods. 

Apart from contracted pehis as an indication the private and ward serrices 
differ greatly. On the private service is noted a greater diversity of percentage 
indication. An attempt is made, in this study, to list only the primary indications 
for operation. The difficulties offered in such a classification were more pronounced 
on the private service. Essentially, the indications for operation on private cases is 
the same in each five year group. The increase in frequency of operation cannot be 
attributed to a change in indications. 

CONTRACTED PEL'VUS 

Contracted pelvis is the most frequent indication for operation on both services, 
accounting for 40.5 per cent of all ward and 2G.9 per cent of private operations, a 
combined incidence of 34.2 per cent. 

MEDICAL INDICATIONS 

During the first five years, G.S per cent of all ward operations were performed 
for medical reasons; during the second period 42.2 per cent were operated for 
similar reasons. This group of patients included cardiac, pulmonary and thjToid 
disease, essential hypertension, arthritis, patients with marked varicose veins, psychi- 
atric and neurologic conditions. All of these patients were sterilized at the time of 
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JIATERNAL MORTALITY 

Table III shows the maternal mortality during the two five-year periods. Only 
one maternal death occurred in 173 operations performed during the past five years. 
The factors to be considered in this lowered mortality rate include the increase in 
number of elective operations, preparation of the patient for operation with antiseptic 
vaginal instillations and possibly the choice of tj^pe of operation. 

Table III. Maternal Mortality 


(Combined Service) 


5-tear periods 

DEATHS 

OPERATIONS 

MORTALITY 

PER CENT 

Aug. 15, 1927 to Aug. 15, 1932 

8 

131 

G.IO 

Aug. 15, 1932 to Aug. 15, 1937 

1 

173 

0.57 

Total 

9 

304 

2.9G 


Table lA^ presents a protocol of the maternal deaths. Seven deaths occurred in 
elective cases and 2 after the onset of labor. Pour of the 9 deaths (44 per cent) 
were attributable to sepsis. Two deaths in 1929 occurred during a mild epidemic of 
staphylococcus infections. 

Table R^. Maternal Deaths; 1927-1937 

1. 46G8. AA''ard. Previous section. Plat rhachitic pelvis. Elective. Low cervical. 

Pneumonia. 

2. 12940. Ward. Plat rachitic pelvis. Long labor on outside. Low cervical. 

Septicemia. 

3. 13492. Ward. Eclampsia without coma or convulsions. Elective. Classical. 

4. 13450. Private. Decompensated cardiac. Elective. Classical. 

5. 5915. Private, Inertia. Eupturcd membranes 3 days. Classical. Staphylococcus 

alhtis peritonitis, 

C, 9155. Ward. Contracted pelvis. Eclampsia. Elective. Low cervical. Adynamic 
ileus, 

7. 2049. Ward. Incarcerated myoma. Elective. Porro. Hemorrhage from pedicle. 

8. 6148. Private. Toxemia. Elective. Low cervical. Staphylococcus albus. 

9. 18722. AVard. Nephritis. Heart disease. Elective. Low cervical + hystcrcctomj. 

4 hour postoperative shock. Cardiac. . 


The deaths with relation to the indication for operation arc reviewed in Table A ■ 

Table AH demonstrates that there has been no maternal death with the performance 
of the transverse low cervical operation. Exifianation of the high mortality with t le 
longitudinal low ccndcal operation lies in Table IV. 

The maternal mortality' for the entire scries is 2.90 per cent. The mortality ior 
the last five years is 0.57 per cent. 

DURATION OF LABOR 

On the ward service during the fimt five years, C0.5 per cent of cc.'^arcan 
were performed as elective operations with no labor, 18.3 per cent in labor 0 to 
hours, 11.2 per cent in labor 32 to 24 hours, and 10 I)er cent in labor more t lan 
24 hours. During the second jieriod of time, 82 per cent of the ward 
were elective, 10 i>cr cent in labor 0 to 12 liours, 4.5 per cent in labor 12 to 24 marc, 
and 3.5 per cent in labor more tlian 24 liours. More frequently, recently, 
cesarean section patients arc hospitalized, prepared, and operated upon sooner 
formerly. 
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The average weight of babies of ward placenta previa cases is 2,550 gm. as com- 
pared with 3,240 gm. on the private service. This would indicate that the private 
patient on the average carries her baby nearer to term. 

With cesarean section reserved for those cases where there is reasonable expectancy 
of obtaining a good living baby, tlie explanation of the greater number' of private 
patients sectioned for placenta previa is obtained. 

TUMORS 

Seven of 8 ward patients operated upon for tumors were treated by hysterectomy. 
One tumor was an impacted ovarian cyst. 

Eight of 15 private patients were sterilized, the remaining patients treated by 
myomectomy following cesarean section. 

POSTMATURITY 

Among the ward cases these babies weighed between 4,000 and 5,100 gm. In 
every case, also, another indication for operation existed, mild pre-eclampsia, border- 
line pelvis or breech presentation. 

On the private service the greater frequenc}*^ of this indication is noted. Five 
of 12 operations were performed with postmaturity as the only indication. Such 
babies weighed between 3,800 and 6,200 gm. Three were performed on elderly 
primiparas with myomatous uteri or contracted pelves. One each was associated 
with inertia, contracted pelvis, breech, and heart disease. 

MISCELLANEOUS INDICATIONS 

These indications included antepartum hemorrhage, contraction ring, elderly 
primiparas with breech, elderly primiparas with no complications, abruptio placentae, 
previous section with morbidity, previous section with peritonitis, previous section 
with breech, dwarfism, marked vaginal condylomas, aneurysm, marked umbilical 
hernia, and breech ■with fetal embarrassment. 

TYPE OF OPERATION 

Prior to 1927, practically all operations Avere of the classical type. From 1927 
to 1932 the low cervical operation with longitudinal incision in the lower uterine 
segment Avas favored equally Avith the classical operation in the Avard service. On the 
private serA'ice the classical operation was performed in 86.2 per cent of cases as com- 
pared with 13.8 per cent of the low cervical tjqre; with a combined incidence of 
classical operation in 64.9 per cent of cases. 

Since 1932, the Ioav cervical operation with a transA’erse incision in the loAver 
uterine segment, as advocated by Phaneuf,^ has become popular. On the private 
service the classical operation is still performed in 65 per cent of cases, but on the 
ward service 73.3 per cent of cases are of the low cervical type and 55.6 per cent 
of the ward operations are AA'ith the transverse incision in the loAvcr segment. 

The transverse Ioav cervical operation is of especial value in those cases AA’here 
hj'sterectomy is to be performed. The pedicles need but be clamped and cut to the 
level of the transverse incision, and the uterus is then remoA’ed readily by carrying 
the incision around postoriorlj’. The ease Avith Avhich liysterectomy can be performed 
after the transverse Ioav cervical incision is to be emphasized. 

During the first five-year period, hysterectomy Avas performed after classical 
operation in 14 of 17 cases. During tlie second fiA-e-year period, 18 of .34 hy.sterec- 
tomies were performed after the transverse Ioav cerAucal operation, 10 after classical 
and 5 after the longitudinal Ioav cerA’ical operations. 

Tlie longitudinal low cerA’ical operation has never been very popular on the 
prh’ate service. During the ten-year period only IS of 141 operations (12.7 per 
cent) on the private service Avere of the longitudinal Ioav cervical type; AA-hereas 19 
transverse Ioav flap operations (13.4 per cent) of the entire priA-ate .service liaA-e 
been performed in the past four years alone. 
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Table vn. Sterilization 


I 1927-1932 I 1932-1937 | total [percent 
Private Patients 


Number of sections 

5S 

83 

141 

Number of sterilizations 

18 

27 

45 31.2 

Indications : 




Contr. pelvis with previous section 

5 

3 

8 

Contracted pelvis 

1 

1 

2 

Tumors 

3 

5 

8 

Previous plastic 

O 

u 

2 

5 

Medical indications 

2 

3 

5 

Placenta previa 

2 

2 

4 

Previous section 

1 

3 

4 

Sterilization 

0 

3 

3 

Cervical dystocia 

0 

2 

2 

Toxemia 

1 

1 

2 

Unclassified 

0 

2 

2 

Ward Patients 

Number of sections 

73 

90 

1G3 

Number of sterilizations 

25 

55 

80 49.1 

Indications : 

i 



Medical indications 

5 

38 

43 

Contr. pelvis with previous section 

3 

5 

8 

Contracted pelvis 

5 

5 

10 

Tumors 

5 

2 

7 

Toxemia, nephritis 

2 

2 

4 

Previous section 

1 

2 

3 

Placenta previa 

1 

1 

2 

Previous plastic 

1 

0 

1 

Postraaturity with manipulation 

1 

0 

1 

Stenosis cervix 

1 

0 

1 


Table VIII. Sterilization: Type or Operation 


operation 

1 IIYSTERECTO.MY 

1 TUBAL KESECTIO.V 

Private Service 

Classical I 

28 

12 

Longitudinal low cervical 

1 

0 

Transverse low cervical 

2 

3 


31 

15 

Ward Service _ 

Classical 

24 

12 

Longitudinal low cervical 

9 

2 

Transverse low cervical 

18 

12 

Unclassified 

1 

0 


52 

27 


FETAL MORTALITY 

Tins is demonstrated in Table IX on ward and private services in cacli fivc-jeAf 
period. ... 

Those statistics arc not corrected for abnorrmility (liydrocci)lia!ii.«), '.j'p 

or operations performed solely in the intere.st of the mother without repar ^ 
size of the baby. The explanation of the change in fetal mortality 
obtaineil by not’inf; the indication for operation in the respective cases m 
fetal mortality was observed. ^ ^ 

Of the 11 fetal deaths in the first five-year period on the ward_ service, .> 
ns.sociated with long labors, 2, all premature.^, were noted in nephritic toxcims-, 
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Table V. Matebnal Mortality With Relation to Indication for Operation 


INDICATION 

NO. OF 
OPERATIONS 

DEATHS 

PER CENT 
MORTALITY 

Contracted pelvis 

104 

3 

2.88 

Toxemia 

33 

2 


Medical indications 

55 

2 

3.63 

Tumors 

23 

1 

4.34 

Miscellaneous 


1 



Table VI. Maternal Mortality (10 Yeaus) 


TYPE OF 
OPERATION 

ward 

1 PRWATE 

1 COMBINED 

DEATHS 

NO. OF 
OPERA- 
TIONS 

MORT. 

% 

DEATHS 

NO. OF 1 
OPERA- 
TIONS 

SIORT. 

% 

DEATHS 

NO, OF 

OPERA- 

TIONS 

MORT. 

% 

Classical 

2 

58 

3.44 

2 

104 

1.92 

4 


2.46 

Longitudinal 

4 

53 

7.54 

1 

18 

5.55 

5 


7.04 

low cervical 










Transverse 

0 

ol 

0 

0 

19 

0 

0 


0 

low cervical 







! 



Unclassified 

0 

1 

0 

0 

0 

0 

0 

■I 

0 

Total 

6 

163 

3.6S 

3 

141 

2.12 

9 

1 304 

2.96 


On tlie private service the duration of labor was essentially the same in each 
period. Eighty-two and four-tenths per cent were elective operations, 12.2 per cent 
were in labor 0 to 12 hours, and 5.2 per cent were in labor more than 12 hours. 

PREPARATION OF PATIENT 

The procedure of choice witli patients who are to have elective cesarean sections 
or who are considered as possible candidates for this operation is as follows: The 
patients are hospitalized several days before contemplated operation and receive a 
complete medical work-up. Vaginal instillations of 8 c.c. of 1 per cent neutral 
acriflavine hj’drochloride in glj’cerin are administered twice a day for a few days 
prior to operation, IVlien in labor and the patient is being subjected to a test of 
labor such instillations are administered every eight hours. 

As noted above in this discussion 92 per cent of the ward patients and 94.6 per 
cent of the private patients presented labors from 0 to not more than 12 hours. Table 
IV also demonstrates that 2 of the 9 deaths were associated with prolonged labor or 
long ruptured membranes. 

It is felt, from the bacteriologic studies made from intrauterine cultures taken at 
the time of operation, that a definite safety measure exists in the use of the 
acriflavine instillations. More adequate tests of labor can be allowed under such 
procedure. 

The bacteriologic studies performed in this series with analyses regarding duration 
of labor and maternal morbidity rrill be the subject of a separate communication 
by T. K. Bromi of this department. 

STERILIZATION 

Table VII shows that 49.1 per cent of ward operations and 31.2 per cent of 
private cases were accompanied by a sterilization operation. 

The high incidence of medical indications for operation here explains the major 
portion of the general increase in cesarean operations on the ward service during the 
period of time of this study. 

Table VIII shows the various operations performed for sterilization purposes. 
Hysterectomy is the method of choice in this series, and in recent years performed 
most frequently after the transverse low cervical type of operation. 

































A COMPARISON OF THE END-RESULTS OF TREATMENT OP 
■ ENDOCERVICITIS BY ELECTROPHYSICAL METHODS: 
CAUTERY, COAGULATION, AND CONIZATION 

Adolph Jacoby, M.D., F.A.C.S., New York, N. Y. 

(From ilie Deparimcnt of Gynecology, New Yorlc Post-Gradnate Medical School and 

Hospital, Columhia University) 

M any therapeutic methods for chronic inflammation of the endo- 
cervix, including both chemical and physical agents, have been 
advocated and are in use at the present time. Those which utilize the 
electric cautexy, the high frequenej'- current adjusted to coagulate tissue, 
or the high frequency current regulated to excise portions of tissue, are 
prohahlj’- the most popular. The technics for cautery,^ coagulation,- and 
coning,^ of the cervix have been adequately described. Technically, the 
simplest of these procedures is coagulation, then cautei’ization, and the 
most difficult is conization, or coring of the cervical mucosa; however, 
all of these methods are easily carried out by the experienced gyne- 
cologist. 

This investigation was undertaken to make a comparative estimate of 
the end-results in patients treated bj* these three xnethods. One hun- 
dred and fifty cases, 50 each treated with cautery, coagulation, and 
coning, were used in this study. Tables I to III indicate that the pa- 
tients in every group presented similar symjxtoms and physical findings. 


Table I. Social Group 



XU.MBER 

OP CA.SES 

AVERAGE 

AGE 


CHILDREN 

NONE ONE .MORE 

Ciiutcrization 

CoafiutRJion 

Conization 


30 

31 

33 


7 31 32 

13 12 25 

38 8 21 


Table II. Syjiptojis 


! 

1 MENSTRUATION 

1 DISCHARGE 


pah: 


REG. 

ir.r.EG. 

SLIGHT 

MOD- 

ERATE 

PRO- 

PUSE 

NONE 

BACK 

I/)WER 

Cauterization 

40 

10 

oo 

31 

17 

14 

It* 


Coagulation 

.'J7 

13 

17 

10 

23 

1.5 

21 


Conization 

42 

S 

IG 

11 

23 

15 

30 



Table JIT. Physical E.xamixation' 




EP.O.SION 


i CYSTS 1 

PARAJ, 

Hnr-tu-" 


i NONE i 

SLIGHT 

1 MARKED 

NONE 

PEW 

MANY 

VOfiT. 


Cautcriz-ation 

I i 

10 

23 

25 i 

'A 

*>o 

‘Z1 

! ? 

Coagulation 

! 14 ! 

1.5 

' 21 

30 

0 


^ i . 

i ^ 

Conization 

i 23 i 


i 10 

3.5 

0 ■ 

0 

20 



C5G 
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1 in an eclamptic mother. Thus 9 of the 11 deatlis were associated with maternal 
eonditions which today are modified indications for cesarean section. 


Table IX. Fetal Mortality 



NO. deliveries 

NO. deaths 

per CENT 

1927-1932: 

Private 

58 

4 

6.9 

Ward 

73 

11 

15.0 

Combined 

131 

15 

11.4 

1932-1937: 

Private 

S3 

4 

4.8 

Ward 

90 

6 

6.6 

Combined 

173 

10 

5.8 


SUJBIARY 

1. The incidence of cesarean section has increased from 1:73.7 (1927- 
1932) to 1:43.4 (1932-1937). 

2. The explanation of the increase in incidence on the ward service 
lies in the increase in number of operations performed for “medical” 
conditions ratlier than purely obstetric reasons. 

3. The low segment operation is preferred on the ward service. In 
recent years the transverse incision in the lower segment has been the 
operation of choice. 

4. The maternal mortality for ten years is 2.9 per cent. The maternal 
mortalitj’- for the past five j-'ears is 0.57 per cent. 

5. Forty-four per cent of the maternal deaths were attributed to 
sepsis. 

6. The use of one per cent acriflavine (neutral) hydrochloride in 
glycerin as a vaginal instillation before operation is recommended." 

7. The uncorrected fetal mortality for ten years is 8.2 per cent ; for the 
last five years, 5.8 per cent. 


REFERENCES 

(1) U. S. Dept, of Labor, Children’s Bureau. Publication No. 221, p. 31, 1933. 
(2) Slander, E. J.: Am. J. Obst. & Gynec. 29: 176, 1931. (3) Phaneuf, L. E.: 
Surg. Gynec. Obst. 53: 201, 1931. 


Rodecurt: Late Results in Treatment of Pruritus Vulvae With Progynon, 

Zentralbl. f. Gynak. 61: 2159, 1937. 

In 1936 Rodecurt published his results in the treatment of pruritus vulvae by 
means of estrogenic substance. He concluded that the effects are too uncertain, that 
recurrences and bleeding are too frequent and difficult to avoid, to accept this 
expensive form of treatment as the method of choice. He now reconsiders this 
problem because he had occasion to reexamine four patients. All have been relieved 
of their disagreeable symptoms during the 12 to 22 months wliich have elapsed. 
Hence the author is now of the opinion that estrin therapy for pruritus vulvae is 
worth while. 


J. P. Geeenhill. 
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dilatation promptlj’- corrected the stenosis. In 4 patients following co- 
agulation and in 3 after conization, a marked tuboovarian inflammation 
was excited. These patients were treated by rest in bed and given the 
usual treatment for acute pelvic inflammation. In 6 patients after 
coagulation of the cervix, a temporary amenorrhea followed, lasting 
from three to fourteen months. In one patient after coagulation and in 
one folloAving conization, the next menstrual flow was unusually profuse. 


Table VI. Complications 



CERVIX 

INFLAMMATION 
TUBES AND 
OVARIES 

1 MENSTRUATION 

BLEEDING 

STENOSIS 

ASIENOR- 

nilEA 

JIENOR- 

RUAGIA 

Cauterization 

0 

0 

0 

0 

0 

Coagulation 

1 

6 

4 I 

6 

1 

Conization 

0 

0 

3 1 

0 

1 


Table VII. Comp/\rati\t: Rating 



CAUTERY 

CONING 

COAGULATION 

Time for cure 

1 

3 

2 

Repetition of treatment 

1 

2 

3 

New cyst formation 

1 

3 

2 

Complications 

Stenosis 

1 

1 

2 

Inflammation 

1 

2 

3 

Menstruation 

1 

2 

3 

Final rating 

1 

2.2 (2) 

2.5 (3) 


COMMENT 

The pathology present in tliis series of cases demonstrated that an 
inflammation of the cervix is seldom limited to the mucosa ; it more com- 
monly involves all tlie structures in the ceiwix and often extends info 
the Ij'mpliatics of tlie parametrial ti.ssue. The glandular tubules in the 
cervical mucosa are occluded and filled with inflammatory exudate, TIio 
modalities used primarily destroy the cervical mucosa, either by cau- 
terization, coagulation, or excision of tissue, but neither Nabothian 
cjLsfs nor the lymphatic involvements are immediately ailected, and it 
is therefore nece.ssary to attack tlicm independently. The cautery is 
best adapted to the treatment of Nabothian cysts, as well as for a cervi- 
cal erosion when an erosion requires special treatment. The appear- 
ance of the cervix a few days after either cauterization, coagulation, oi 
conization is practically the same, and the subsequent progress and heal- 
ing after all three methods is almo.st identical. From the number of 
patients requiring destruction of newly formed Nabothian cysts during 
the course of observation after the first treatment, especially noticeable 
in those ca.sos coned and coagulated, it seems that these glands arc no 
completely removed with the mucosa. This may be due to a failure » 
remove enougli tissue, or to the deep penetration of tbesc glands. Ji> 
either ease, the healing of the mucosa in the canal forms an impenefra h 
roof, which sooner or later results in the enlargement of 
distended with a reaccumulation of inflammatory exudate, "be 
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The similarity of the three groups of cases permits a fair comparison. 
In evaluating the results, a patient was considered cured only when all 
symptoms had disappeared and the cervix was restored to normal. Such 
determinations necessitated prolonged follow-up and treatment, which in 
some cases extended over two years. In the group treated by coagulation 
such prolonged observations and treatment were carried out in aU 50 
patients. In the groups treated by cauterization and conization this Avas 
possible in only 44 patients. The other 6 in each group failed to reap- 
pear soon after the treatment Avas gh^en, and could not be located 
thereafter. 

DURATION FOR CURE 

The time required to brijig about a cure in each of the groups is in- 
dicated in Table IV. In order to bring about a cure in some patients, 
the same or one of the other technical procedures had to be repeated. 
Existing Nabothian cysts and cysts formed at a subsequent time required 
treatment. In every ease, regardless of Avliich modality AA^as originally 
used. Nabothian cysts AA'ere destroyed by actual cautery. 


Table H’". Time Required for Cure 



CAUTERY 

coagulation 

CONING 

Average 

4 mo. 

7 mo. 

7.3 mo. 

Shortest 

2 mo. 

2 mo. 

2 mo. 

Longest 

12 mo. 

31 mo. 

19 mo. 

Number in 2 mo. 

19 

10 

5 

Number in 3 or 4 mo. 

13 

15 

10 


In several of the cases developing cysts subsequent to the original 
treatment, repeated groups of cysts appeared at varying interAmls. The 
number of patients requiring such additional treatment and the total 
number of times instituted, in the entire groups of patients, are shoAAm 
in Table V. 


Table Y . Additional Treat.aient 



REPEAT 

CYSTS CAUTERIZED 


SAME 

OTHER 

PREEXISTING 

NEAVLY DEVELOPED 

Cauterization 

0 

1 (Cone) 

22 cases 

5 (4 cases) 

Coagulation 

2 

4 (2 Caut.) 

(2 Cone) 

9 cases 

14 (9 cases) 

Conization 

2 

3 (1 Caut.) 

(2 Coag.) 

11 cases 

18 (17 cases) 


COIiIPLICATIONS 

In no patient folloAving cauterization in this series was any complica- 
tion noted. In one patient treated by coagulation, bleeding from the 
cervical canal occurred after the slough had separated, but AA^as easily 
controlled. In 6 patients foUoAving coagulation, stenosis of the cerAucal 
canal occurred, but in no case Avas the atresia absolute, and gradual 














THE EFFECT OF SODHJM LACTATE IN RAISING THE CO., 
COMBINING POWER IN THE TOXEMIAS 
OF PREGNANCY 

Leon C. Chesley, Ph.D., and Felix H. Vann, A.B., M.D., 
Jersey City, N. J. 

(From ilie Department of Biochemistry, Margaret Hague Maternity Bospitai) 

I N NORMAL pregnancy, there is a depletion in the alkali reserve, as 
shown hy the lowered GO„ combining power. In the more severe 
toxemias, this alkali deficit is often aggravated, and tends to become im- 
compensated. That is, the pH of the blood, which has been verj’- nearly 
constant, now is likely to fall. 

Stander, Eastman and Harrison,^ and Stander and Eastman® found 
that in eclampsia the blood pH falls as low as 7.0. This degree of acidity 
would, of itself, be fatal if long maintained. Furthermore, the authors 
cited have suggested that the high fetal mortality in eclampsia may he 
caused by the acidosis. These workers have shovm that the marked 
acidosis of eclampsia seems to follow the con\Ti]sions, and if these he 
controlled, the patient can restore the blood pH to normal or nearly 
so. The explanation of the fall and subsequent rise in the blood pH and 
CO, combining power lies in the accumulation of organic acids, chiefly 
lactic acid resulting from muscular contraction, and ketone and other 
bodies. These acids are neutralized by the alkali reserve, giving their 
sodium salts. Tlius the COj combining power is diminished. After the 
convulsion, the sodium lactate is oxidized, and because of its ketolytic 
activity, so are ketone bodies. In this way sodium is again set free and 
is promptly bound as bicarbonate. The kidney, by excreting hutrens 
and ammonia, releases still more sodium. TIius the alkali reserve rise.s, 
[Meanwhile some of the sodium salts of tliese organic acids will he lost 
in tlie urine and deplete still further the blood alkali. Progressively 
then, the alkali deficit is aggi'avated, buffering power is lost, and the 
body is less able to combat the metabolic acids ordinarily and c.v- 
traordinarily produced. 

In the severe nonconvulsive toxemia.s, the CO, combining power often 
falls. Here, while the accumulation of organic acids is not so acute as 
in convulsions, the alkali depletion is progi-cssivc and the patient may he 
unable to regain the nonnal level of alkali reserve. If convulsions .shouk 
ocem*, tlic resulting acidosis might be overwhelming. 

In order to protect the patient from acidosis, an important feature m 
the treatment of toxemia of pregnancy has been to maintain or raise t iC 
CO, combining power. Glueo.se, with or without insulin, is widely u.sc< 
since its oxidation is ketolytic. 
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quenej^ of pai’tial cervical stenosis following coagulation may be due to 
an individual v’^ariation in the tissue resistance to the penetration of the 
current. This would influence the depth of coagulation produced mth 
a standard amount of current. Too deep coagulation will cause excess 
connective tissue formation, witli subsequent contraction and stenosis. 
The reason for the amenorrhea produced in some patients follovflng 
coagulation is not clear. 

smnrABY 

One hundred and flfty eases of cervical inflammation w^ere treated by 
cauterization, coagulation, or conization of the cervical canal. 

One hundred and thirty-eight cases were followed to a point of com- 
plete cure: that is, freedom from sjTuptoms and eradication of pelvic 
pathology. Fifty "were in the gi'oup treated by coagulation and 44 each 
in the groups treated by cauterization and conization. 

The average length of time required to cure patients treated by 
cauterization was four months. Nineteen were cured in two months and 
13 in three or four months. 

The average length of time required to cure patients ti’eated by co- 
agulation was seven months. Ten Avere cured in tAA^o months and 15 
in three or four months. 

The average length of time required to cure patients treated by coniza- 
tion was 7.3 months. Five Avere cured in tAvo months and 10 in three 
or four months. 

Eepetition of the same or one of the other methods Avas necessary in 
one case originally cauterized, in 5 cases originally coned, and in 6 
cases originally coagulated. 

Newly formed cysts developed and AA’-ere treated in 4 patients originally 
cauterized, in 9 patients originally coagulated and in 17 patients orig- 
inally coned. 

Moderate stenosis of the cervical canal occurred in 6 patients treated 
by coagulation. 

Acute inflammation of the tubes and ovaries developed in 4 patients 
treated by coagulation, and in 3 treated by conization. 

Six patients treated by coagulation had subsequent periods of amenor- 
rhea lasting from three to fourteen months. 

CONCLUSION 

From the discussion and summary, it is evident that all three methods 
are satisfactory for removing the diseased cervical mucosa. 

The patients treated by cauterization are cured more quickly and Avith 
fcAver complications than those treated by the other two methods. 

Nabothian cysts and cervical erosions are best treated by cauteriza- 
tion. 

The cautery is superior to the other two electrophysical methods for 
treating chronic cerAUcal inflammations. 

REFERENCES 

(1) JSunner, G. L.: J. A. M. A. 46: 191, 1906. Dickinson, B. L.: Am. J. Obst. 

& Gynec. 2: 600, 1921. (2) Cherry, T. H.: Gynecological Teclinic, 1929, p. 587. 

(3) Eyarns, M. N.: Am. J. Obst. & Gynec. 25: 653, 1933. 
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In tlie present study, tlie molar lactate was diluted with distilled wa- 
ter in proportions up to 1 :5, which is isotonic, and given by venoelysis. 
The dilution depended upon the amount of fluid which the patient was 
considered to need. 

The COo combining power of the plasma was determined in duplicate 
by the method of Van Slyke and Cullen,® using the manometric ap- 
paratus. The blood was taken either without stasis or ■with minimal 
stasis. It was not drawm anaerobicallj’’, but was in the centrifuge -within 
five minutes. 

RESULTS AND DISCUSSION 

In Table I are summarized all of the results of sodium lactate therapy 
thus far observed. The greatest diserepancj^ betw-een the measured and 
calculated CO, combining powders is plus 7 volumes per cent in a patient 
who received 80 gm. of glucose just before, during, and after the lactate 
infusion. The mean difference for the wdiole group is plus 1.3 volumes 
per cent. Omitting patients who Avere given glucose, the greatest dis- 
crepancy is plus 5, the next minus 3 ; the mean difference between cal- 
culated and measured CO, is plus 0.5 volumes per cent. 

It will be observed, in the last column of the table, that a rise in the 
level of blood uric acid is usualty seen after sodium lactate is given intra- 
venously. In view of the importance -^vliich has been attached to the 
blood uric acid as an indicator of liver function in the toxemias of preg- 
nancy, this finding requires some explanation. Quick^® has shown that 
sodium lactate inhibits the renal excretion of uric acid. This would 
result in an increase in the blood level -^vithout necessarily meaning any 


Table I. The Effect of Sodium Lactate in Raising the CO, Combining 
Power in Toxemia of Pregnancy 


DIAGNOSIS 


Eclampsia 
Eclampsia (?) 
Pre-cclampsia 
Pre-cclarapsia 
Pro-cclamp.'sia 
Pre-cclampsia 
Pre-cclampsia 
Pre-cclampsia 
Pre-cclampsia 
Pre-cclarapsia 
Abruptio, 
oliguria 

Abruptio, 
anuria, ure- 
mia, ile.atli 

Terminal 

uremia 

I’yeliti.s 

nVflroneplirosis 

Hydronephrosis 


Average 


CO, C.P. 

before 

VOL. % 


CO, C.P. 
AITER 
VOI, % 



CO, C.P. 
CA*LCU- 
LATED 
VOI, % 


54 
36 

46 
38 

55 
48 
54 
51 

47 

48 
45 


ERROR GLUCOSE 

VOI, % GRAMS 
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In the face of the primaiy alkali deficit, which has a tendency toward 
aggravation, glucose therapy maj’- not he sufficient to raise or even main- 
tain the allcali reserve. 

Following tliis line of thought, Wilsons treated 14 patients who had severe cases of 
toxemia -HT-tli intravenous sodium bicarbonate. All showed favorable reactions, both 
clinically and in the increased GO, combining power of the plasma. Stander, East- 
man and Harrison concluded from their detailed study of the acid-base equilibrium 
in eclampsia that glucose is inadequate, and recommend intravenous bicarbonate. 


Since sodium lactate has several advantages over sodium bicarbonate, 
its usefulness in toxemia of pregnanej’’ is suggested. These advantages 
of the lactate are : 

1. Sodium lactate is easily sterilized, while bicarbonate is not. The 
latter decomposes to the caustic carbonate when lieated above 80° C. 

2. Sodium lactate releases sodium onty as it is metabolized, thus chang- 
ing the blood alkali more sIoavIj^ and uniformlj’- than would infused 
bicarbonate. 

3. Sodium lactate is ketotytie, a molar solution being equivalent to 18 
per cent glucose. 

4. This treatment utilizes a normal physiologic mechanism, since 
large quantities of sodium lactate are found in the blood following exer- 
cise, and are metabolized. 


In 1924, Haldane^ suggested the use of the sodium salts of acetic, citric, or 
other oxidizable organic acids as a means of raising tlie alkali reserve. Tlie oxida- 
tion of the organic ion leaves sodium to be combined as bicarbonate. 

Abramson and Eggletons studied in detail the utilization of infused sodium 
r-lactate. They showed that the metabolism of lactate was paralleled by an in- 
crease in the CO, of the blood. 

Hartmann and Sennc report the successful and satisfactory use of sodium 
r-lactate infusions in overcoming the acidosis of nephritis, diabetes, and dehydration. 
They believe that 60 per cent of the utilized lactate is oxidized at once, while 40 
per cent forms liver glycogen. Abramson, Eggleton and Eggleton" could not demon- 
strate the deposition of liver glycogen in the dog. 

Hartmann and Senns have modified a formula derived by Palmer and Van Slyke,8 
by which they calculate the dose of lactate required to produce a desired increment 
in the CO, combining power. It is assumed that 67 per cent of the body weight 
is water, and that the BHCO^ is evenly distributed in that water and equal to the 
plasma level. One milliliter of molar sodium lactate, completely metabolized, will 
yield 1 ml. of molar sodium bicarbonate which will be equivalent to 22.4 ml. of 
CO, per liter. Therefore the expected increase in CO„, after sodium lactate, is: 


Increase (in volumes per cent) 


2.24 X ml. molar Na lactate 


Body wt. in kg. X 0.67 
Simplifying and transposing, this becomes: 

(Dose) ml. of Na lactate = 0.3 (body wt., kg) x (Vol. per cent desired increase 
in CO,). 

For example, a patient weighing 60 kg. has a CO, combining power of 26. It is de- 
sired to raise the CO^ to 40, i.e. by 14 volumes per cent. 

Dose (in ml. of molar lactate) = 0.3 x 60 ‘x 14 = 252. 

In the example cited, if 252 ml. of molar lactate be given, the CO, should rise to 
40. This expected level will hereafter be referred to as the “calculate.d CO,.” 
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ammonium chloride given in treating the supposed pyelitis. Since the 
metabolism of sodium lactate by normal subjects has been investigated 
in detail by authors cited above, further controls were not used. Of 
the toxemia patients, one was a pre-eclamptic ; the other was a severe 
eclamptic whose CO 2 was increased from 12 to 42 volumes per cent by 
lactate, which also cleared up a four-plus ketonuria. 

The lines describing the increase in CO 2 combining power seem to 
be straight. This would indicate that the rate of metabolism of the in- 
fused lactate is nearly constant. Since the lines appear to be straight 
over the period of the infusion, it follows that the lactate is metabolized 
at a rate independent of its concentration in tlie blood, at the levels with 
which we are concerned. 

Since the lines shown on the graph are nearl}’" parallel, it appears 
that the toxemia patients utilized tlie lactate as efficiently as did tlic 
normal subjects. This fact gives another answer to the possible objec- 
tion mentioned above; i.e., that in toxemia the blood lactate is already 
elevated. 

In at least six cases previous treatment Avith glucose, Avith or Avithont 
insulin, had either been ineffectiA^e or had exerted its maximal effect 
in raising the CO 2 combining pov'er. All of these patients showed the 
predicted rises in COo when giA^en lactate. 

Usually the leA’-el of CO, established bj’’ the lactate Avas stable as shoAvn 
by subsequent determinations of the CO 2 oA^er a period of daj^s. 

SeA^eral of the patients had an inci’ease in temperature and pulse rate 
and a hyperemia of the skin Avhich appeared during the infusion and 
disappeared AA’ithin four to six hours. The average dose of lactate given 
Avoulcl result in the production of about 2 calories per kilogram pet’ 
hour. This is about tAvice the basal metabolic rate for AA'omen of this 
group, and probably accounts for the temperature and pulse elcwition. 

The number of ante-partum patients aa’Iio received lactate therapy for 
acidosis is much too small for any CAmluation of the effect of the treat- 
ment in reducing fetal mortality. In the 5 patients cariying viable and 
living fetuses, all had liA-ing babies. In tAvo other ante-partum cases, the 
fetus had died in utcro before the lactate Avas giA^en, and in one other 
the mother died undelivered in the fifth month of pregnancy. 


SmiMARY 

Sodium lactate has several adA’^antages OA’cr sodium bicarbonate in the 
treatment of acidosis. 

A series of patienis with toxemia of pregnancy has been treated v'ith 
sodium lactate intra\'enously. In all cases the CO, combining poAver aaos 
raised by amounts AAdiich had been clo.selj' predicted from the dose of lac- 
tate given. 

The sodium lactate seems to be almo.st completely metabolized by the 
toxemic patient. This metaboli.sm .seems to be as efficient as in norma 

subjects. _ 

An explanation is ofi'ered for the observations that followiiig 
A'cnous sodium lactate tlierc is usually a rise in the blood uric acid, ant 
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failure on the part of the liver to destroy its quota of uric acid arising 
from the metabolic processes. Fortunately, there is another considera- 
tion which militates against the interpretation that the lactate may be 
inhibiting an ah’eady impaired liver. In two of the patients, the icteric 
index was elevated to about 15. Following the lactate infusion, the index 
fell in both of these. It might be pointed out again that 40 per cent of 
the lactate is thought to form liver glycogen, and thus has a favorable 
effect upon that organ. This deposition of gtyeogen is one of the ends 
in view when glucose is given in treating toxemia. Furthermore, Hart- 
mann and Senn® have shovm that patients with marked liver damage 
utilize the lactate about as well as normals. 

The close agreement between tiie expected and actual effect of the 
lactate upon the CO, indicates that the lactate is practically all metabo- 
lized. This fact partially answers what we had considered as a possible 
objection to the use of sodium lactate in toxemia therapy. Stander and 



Chart 1. — The rate of increase in CO; combining' power of the plasma after intra- 
venous injections of sodium lactate. A and C (■ and •) are normal subjects. B 
(A) pre-eclamptic patient. D (X) eclamptic patient 

Radelet^^ observed that in toxemias of all groups the blood lactate is 
elevated. This was interpreted as a possible indication of an upset in 
carbohydi’ate metabolism, probably concerned with the synthesis of 
glycogen from lactate. 

Hartmann and Senn® found in diabetes, nephritis and dehydration 
that the measured COg usually fell short of the expected level. In some 
of their cases, as much as 18 per cent of the infused lactate was lost 
in the urine, and was thus not available for metabolism. Perhaps the 
oliguria present in most of our toxemia patients limited the renal ex- 
cretion of lactate, and is responsible for the apparently more complete 
utilization. 

The rate of increase in COg combining powei’, which is proportional to 
the rate of metabolism of the lactate, was followed in some eases. In 
Chart 1 is shovm the rise in CO, combining power in two “normals” in 
comparison with two toxemia patients. The “normals” were eases of 
hydronephrosis whose CO 2 combining powers had been driven down by 
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19-year-old amenorrheic female, Fauvctic obtained prolan A effects in the urine be- 
fore operation and a prolan A and B reaction postoperatively. In another case 
menstruating normally, heic found the urine to be negative both pre- and post- 
operatively. Implants of the tumor into immature rats were also negative. 

The case Jiere reported is another to be added to the literature and 
represents the first in which the extracts of the tumor for estrogenic 
and gonadotropic hormones were studied. 


CASE REPORT 

G. A., colored, IG years old, nullipara, was admitted to the Gynecological Service 
of the Lincoln Hospital complaining of a mass in the abdomen. Her past history 
was essentially negative except for an attack of mumps one month before admission 
to the hospital. Her menstruation had always been regular and had begun at the 
age of twelve. There were no symptoms referable to the mass. Physical exam- 
ination showed a well-developed and well-nourished female, perhaps slightly more 
mature physically than her age indicated. Her breasts were normal and showed no 
secretion. Her hair distribution was that of a normal female. On pelvic examina- 
tion the external genitalia and vagina were found to be normal. The cervix was 
conical, closed, pointed posteriorly and was slightly eroded. A firm, nontender 
mass, smooth in contour, and moderately movable, was found in the right fornix. 
It extended above the pelvis to the left of the midline and about 1 inch above the 
umbilicus. To the left of this mass a similar structure believed to be the uterus could 
be felt. The left fornix could not be palpated and adnexa as such were indis- 
tinguishable. 

Laboratory examinations, including Wassermann, were essentially negative. X-ray 
examination of the lungs and sella turcica was negative. Uterosalpingography^ 
by means of iodized oil, was attempted but the results were inconclusive. At laparot- 
omy the right ovary was found to be completely replaced by a large, solid tumor. 
The left ovary was normal in size but contained a small nodule upon its surface in 
the region of one of the poles. The other abdominal viscera and the peritoneum 
were normal. Both ovaries were removed. 

Convalescence was complicated by lobar pneumonia and a transitory pyelonephritis. 
The patient was discharged twenty-three days after operation and was referred for 
x-ray therapy. She was seen four months after leaving the hospital and examination 
of the pelvis was found to be essentially negative. She felt well and had^ no com 
plaints. A Friedman pregnancy test on the urine at this time was negative. 


PATHOLOGIC REPORT 


Gross . — Specimen consisted of both ovaries which had been removed in toto. The 
right ovary- was the site of a kidney-shaped tumor mca.suring 20 by 12 by 7 cm. nni 
weighing 1,343 gm. It was encapsulated and its external surface was smooth am 
irregularly nodular. Its color was homogeneou.sly' yellowish gray-, with soyera 
mottled hemorrhagic areas. On section, its consistency was found to be rub cry 
throughout, and its appearance lobulatcd. A whiti.Kh, oily fluid could be scrapC' 
from its cut surface. Normal ovarian tissue was nowhere to be found, _ 

The left ovary- measured 4 by 2.5 by- 1 cm. and was e.ssentially negative 
for a small area measuring about 1 cm. in diameter, .situated on its surf.acc 
of its polos. On section this area clo.^cly re.sembled the tissue pre.'-ent in t ic 
ovary. The nodule was circumscribed and projected above the surface of ic o < 
to some degree. _ 

Micro.scopic examination of the right ovary showed largo collections oi co . 
stood out clearly and stained well (Fig. 1). The cells were surrounded by 
tissue .septa dividing them into lobules which varied in size, some being largo am^ ^ 
small. Projecting from the larger fibrous .septa were .“mailer fibrous bum 
dipped down into the lobules dividing them into .“mailer and smaller unit.“, 
final subdivi.=ion.s consi.ctcd of collections of only f. to 10 cells. The 
relatively dcn.“c, and scattered irregularly throughout it.s rae.ohes many >mi 
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an increase in the body temperature and pulse rate. All of these are 
transitory, and are not considered as contraindications to the use of 
lactate. 

We wish to acknowledge our indebtedness to Drs. S. A. Cosgrove, J. F. Norton 
and E. G. Waters for tlieir interest in this work, and for permission to use patients 
on their services. Dr. Cosgrove also read and criticized the typescript. 
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HORIMONAL BIO-ASSAY IN A CASE OP OVARIAN 
DISGERMINOIMA 

Prank Spleejian, M.D., and Prank L. BIorton, BI.D., New York, N. Y. 

(From the Gynecological and OVstetrical Service and Department of Laboratories of 

the Lincoln Eospital) 

D ISGERMINOB'IA of the ovary was first described in 1906 by 
Chevassu^ who called it “seminoma” because of its resemblance 
to male testicular tissue. Since that tune numerous cases have been 
reported in the literature. In recent years R. Meyer® has applied the 
logical term “disgerminoma” to it to suggest an origin from a mal- 
development within the gonad. It may therefore involve either the 
ovary or the testicle. Among those who have discussed the condition 
R. Bleyer,® Pauvet,^ H. 0. Neumann,® Geist,® and Bleigs^ may be men- 
tioned. In the cases described the clinical as well as the pathologic 
features were extensively discussed. 

Hormonal studies wliich are of extreme importance in solid ovarian tumors in 
general and in disgerminoma in particular have, however, been lacking. The only 
instances in which the tumors themselves were studied for the presence of hormones 
included a case by Gospes of a granulosa cell tumor in which estrogenic hormone 
was found, a similar case by Schuschania,** and others by Mej^er,io Klaften,ii and 
Neumann .12 In the theca cell tumor group the only case studied was that of 
Geist and Spielman,i3 who found considerable quantities of estrogenic hormone. Bor 
the arrhenoblastoma, Szathmaryi^ found complete absence of both estrogenic and 
gonadotropic hormones in the urine of one case. The appended chart (Table I) in- 
cludes all studies from the point of view of hormones up to the present time. In 
some of the cases of disgeiminoma attempts were made to study the gonadotropic hor- 
mone in the urine. The results have proved to be interesting. BluemeUs collected 
the results obtained in the hormonal investigation of the urine of 15 cases 
occurring in the male testicle. In 11 cases a prolan A reaction was ob- 
tained. In a twelfth case, in addition to prolan A, following the removal of 
the involved testicle and the occurrence of metastases, prolan B was also demon- 
strated. Implants of the metastases in tliis case showed both prolan A and B. In a 
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was situated near tlie surface of one of the poles. The nodular area here showed es- 
sentially the same characteristics as those of the right ovary, except that the cells 
rather than the connective tissue predominated. The cells of the nodule were not 
nearly as clearly stained, and most of the cytoplasm did not appear at all. Instead, 
large vacuoles were seen. The nuclei did not stain as clearly as those of the cells 
of the other ovary. The fibrous tissue contained small round cells but their number 
was not as great as those of the other side. The rest of the ovary showed the 
typical structure of ovarian tissue. However, ova w*ere not present, nor could follicles 
either in the process of maturation or atresia be recognized. Several corpora 
albicantia and normal corpora lutea were present. Fat stains showed only a small 
quantity of fat distributed both within and outside of the cells. 

HORIMONE STUDIES 

Extracts of the tumor tissue were studied for hormonal content. For 
tlie gonadotropic hormone the acetone method described by Prank and 
Salmon^" for exti’aetion of blood was utilized. For the estrogenic 



Fipr. 3. — Immature rat's ovary showing- follicular ripening (A.P.R. I.). 

hormone the extracts were prepared by using lipoid solvents consisting 
of alcohol and ether. Gonadotropic hormonal exti’aets injected into im- 
malure rats showed a prolan A affect (A. P. B. 1) with the equivalent 
of 24 gm. of tissue (Fig. 3). A total of CO R.U. of prolan A was there- 
fore present in the entire tumor. Extracts for estrogenic hormone in- 
jected into castrated mice showed consistently negative vaginal .spread.? 
indicating a complete absence of the e.strogenic hormone. 

DISCU-SSION 

Table I shows hormonal studie.s performed upon eitlier the urine o 
patients liarboring solid ovarian neoplasms or the tumors thcntsclvc.?. 
As can be seen, relatively little work lias been reported up to the 
pre.sent time. For the gramilo.sa cell tumors there is considerable cm- 
dence that the estrogenic hormone is pre.sent in the tumor itself af? 
can be seen by the positive results obtained from extracts of the tumoL 







SPIELMAN- AND MORTON: HORMONAL BIO-ASSAY IN DISQERMINOMA 667 


were to be seen. In all portions of the tumoi-, the connective tissue dipped down and 
formed the supporting tissue for the cells. 

The cells forming the tumor were large and their nuclei varied in size. In some 
the nuclei occupied almost the entire cell, so that only a rim of cytoplasm was 
distinguishable. In others, the nuclei were smaller, in the main centrally situated, 
and occasionally did not stain well. In the nuclei, at least one nucleolus could be 
made out. The larger nuclei stained heavily and appeared granular. The cytoplasm of 
the cell took a much lighter stain which was homogeneous and somewhat reticulated. 



Fig. 1. — Right ovary, low power, showing the large clear cells divided into lobules 
as well as the large amount of connective tissue containing Ijunphocytes. 



Fig. 2. — Left ovary. Low power. The tumor nodule situated at one pole stands 
out clearly. Normal ovarian tissue is sharply demarcated. The rich blood supply 
around the tumor is evident. 


As has been mentioned, the small round cells were irregularly scattered throughout the 
connective tissue. An occasional large round cell, eosinophile and plasma cell, was 
also seen. There were no multinucleated giant cells visible. In some sections there had 
been considerable degeneration of the cells as well as pyknosis of the nuclei and in 
others the connective tissue were hyalinized. Normal ovarian tissue was nowhere to be 
found in this ovary. 

Microscopic examination of the left ovary (Fig. 2) showed only one small nodular 
area which was the site of the tumor. This area was well demarcated from the rest of 
the ovarian stroma by connective tissue, which contained numerous blood vessels and 
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from implants, and from urinary titration. The theca cell tumor in 
which considerable estrogenic hormone was found by Geist and Spiel- 
man^® suggests a definite relationship to the granulosa cell group. 

The findings in disgerminoma of the ovary appear to point to an 
increase in prolan A. BluemelV® and Fauvet’s^® reports showing 
A. P. E. I to III reactions in the urine of a male on the one hand, and a 
female on the other, suggest hormonal activity on the part of the tumor. 
This is further emphasized by the presence of prolan A in the authors’ 
case. The significance of the isolation of this hormone in eases of dis- 
germinoma is not clear. When associated with cases of amenorrhea in 
Avhicli developmental anomalies may play a part, an increase of the 
prepituitary hormone either in blood, urine, or the tissues themselves 
may be expected since an increase in the quantity of this hormone lias 
repeatedly been observed in amenorrheic females. 

Its presence, however, in males (BluemeP®) as has been stated, im- 
plies hormonal activit 3 ’’ on the part of the tumor. No satisfaclor.v con- 
clusions, however, can be drawn at the present time because of the 
paucity of material reported hei’etofore, especially since there are no re- 
ports of the gonadotropic hormone content of normal tissues. It i.s to he 
emphasized that hormone studies in ca.scs of solid ovarian tumors offer 
the greatest hope for clarification of the entire subject of neoplasms 
of the ovary. 

SUJIMARY AND CONCLUSIONS 

1. A case of disgerminoma of both ovaries in an otherwise normal 16- 
jmar-old colored girl is presented. 

2. Hormonal studies upon extracts of the tumor, the first to be re- 
ported in this tj-pe, showed complete absence of estrogenic hormone 
and the presence of the prepituitaiy hoi’mone (prolan A). 

3. Since embiyologicallj’’ the tumor maj' be traced to certain un- 
differentiated neuter cells in the primitive ovaiy the absence of estro- 
genic hormone is to be expected, Tlie presence of the prejiituitaiy 
hormone, however, cannot be accounted foi*. 

4. It is emphasized that hormonal studies in cases of ovarian neo- 
plasms offer the greatest hope for clarification of the subject. 
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Table I. Hormone Studies op Solid Ovarian Tumors 
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We, therefore, felt that some useful infoi’mation might be gabied 
from serial x-ray studies after barium meals duriug labor. Scliaefer 
and Guthmann and Stabler have made roentgen studies on a number 
of women in various stages of pregnancy and the puerperium, but on 
none during labor. At term they found distortion and displacement 
of the stomach always present. Gastric activity was almost always 
altered, but ineoustautlj'- so. In part of their cases the stomach was 
flaccid with sluggish peristalsis, in the others peristalsis was increased. 
In either circumstance evacuation was rapid or normal, never taking 
more than three hours. The duodenal bulb could not be visualized. 

METHOD 

Our procedure lia.s been to give six ounces of a thin barium mixture, and, after an 
immediate exposure, sometimes with fluoroscopj', to take three or four pictures at 
hourly intervals. The x-ray examinations were made with tlie patient standing, but 
she was kept in bed during the rest of the test period. No food, fluid, or medica- 
tion was allowed. The length of the ob.sci'vation period and the necessity of the 
patient’s cooperation made it obligatory to select primigravidas in whom delivery 
seemed not too imminent. None of the patients had previous histories suggestive 
of gastrointestinal disorders with the exception of some limited vomiting of early 
pregnancy in several instances. They were in active first stage labor of varying 
intensity. The earliest delivery occurred after barium was five hours, ■ the latest 
thirty-eight hours. The results from the ten cases on whom we were able to obtain 
significant data are summarized in Table I. 


Tabue I 


CASE 

IIOSP. 

xo. 

AGE 

AT BEGINXING OF TEST 

EVACUATION TI-WE AND 
COMMENT 

time ok 
DEW vnnv 
AFTEK 

BaSO, 

DIEATATIOX 

PAINS 

1 

E. H. 
1S036 

34 

2-3 F.B. 

Mod. 5-8 min. 

Empty in 2 hr. 

204 hr. 

2 

A.E. 

1905S 

i 22 

1 F.B. 

Irreg. 4-8 min. 

Empty in 3 hr. SI. residue 
delineating mucosa. 

24 iir. 

3 


2G 

2 F.B. 

Irreg. 4-8 min. 

Empty in 2 hr. 

10 hr. 

4 

V. B. 

1SG52 

22 

24 F.B. 

Mod. 4 min. 

Empty between 3-4 hr. 

SI. residue along lessor 
curvature. 

9 hr. 

5 

M. C. 
1SSG4 

25 

1 F.B. 

Mod. 5 min. 

Empty in 2 hr. 

17 hr. 

G 

II. M. 
1S870 

OO 

3-4 F.B. 

Mod. 3-4 min. 

Empty between 2-3 lir. 

54 hr. 

7 

M.G. 

38930 

2G 

24-3 F.B. 

Short 5 min. 

Empty in 2 hr. 

38 hr. 

S 

I.M. 

18977 

20 

2 F.B. 

Mod. 5 min. 

Empty between 3-4 hr- 
willi si. residue 

lOi hr. 

9 

A. W. 
1S912 

2G 1 

3 F.B. 

Mod. 3-5 min. 

About 50 per cent rosifiiie 
at 4 hr. Apparent im 
crease between 2-3 hr, < 
Ingestion of fluid. 

hi 

JO 

O.N. 

IS 8.31 

34 

1 

1 

1 

! 

3-4 F.B. 

Mod. 4-5 min. 

1 

1 

At 1 hr. major portion oij 
meal still in situ. 
further pictures. After 
delivery vomited np-i 
jiroximatcly all of tc't, 
meal. 1 












































AN X-EAY STUDY OP GASTRIC FUNCTION DURING LABORS 

A. Hirsheimbr, M.D., D. A. January, M.D., and J. J. Daversa, M.D., 

Brooklyn, N. Y. 

(From the Maternity and Foentgenological Services of the Methodist 

Episcopal Hospital) 

T his study was undertaken because it has long been our opinion 
that gastric digestion is often arrested dui’ing labor. The fre- 
quency of vomiting, particularly during or after anesthesia, of food 
which from the patients’ statements, we know had been eaten many 
hours earlier, inevitably leads to such an impression. This observation 
is common among anesthetists with wide deliver}’- room experience. 

Could it be shown that there is, in general, delayed emptying of the 
stomach during labor, it would open for serious consideration two 
problems; fii-st, a revision of the common methods of maintaining 
patients’ nutrition and water-balance during labor, and, second, the 
adoption of steps to prevent vomiting during anesthesia when it is 
suspected that recently ingested material remains in the stomach. 

Emesis during or directly after anesthesia is a definite cause of the 
serious post-partum complications, pulmonary atelectasis and aspira- 
tion pneumonia. These complications are not common, but none the 
less important. In a review of morbid cases for the past eleven years 
among 20,351 deliveries at the Methodist Episcopal Hospital, we 
found but 7 that were unquestionably aspiration accidents. The true 
incidence is probably higher. There has been no indexing of aspira- 
tion accidents as such. There were no fatalities. We know of two 
cases elsewhere in which the aspiration of vomitus during delivery 
caused sudden death. 

In any ease, vomiting is dangerous, interferes with anesthesia, and 
occurs all too frequently in obstetric as compared to surgical anes- 
thesia. It is not unlikely that the same causative factors contribute 
to another occasional intra- or post-partum complication, namely, 
acute dilatation of the stomach. 

We have been able to find no factual observations on gastric func- 
tion during labor in the obstetric literature for the past twenty years. 
The authors of several textbooks points out that vomiting may occur 
during labor and be a disagreeable feature of anesthesia, but gastric 
retention has apparently not been considered hazardous. In general, 
the}’- recommend that solid food be omitted but fluids given more or 
less freel}^ until late in labor. In only one instance is a proscription of 
even fluid by mouth in the latter flrst stage advised. 

•Presented at a meeting- of the Section on Obstetrics and Gj-necology, New York 
Academy of Medicine, May 25, 1937. 
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GRANULOSA CELL TUMORS OP THE OVARY WITH 
PRECOCIOUS PUBERTY 

John Parks, M.D., Washington, D. C. 

(From the Department of Ohstetrios and Gynecology, University of Wisconsin) 


I N THE 45 cases of malignancy of the ovary proved by microscopic examination at 
the Wisconsin General Hospital during the past eight years, live have been gran- 
ulosa cell tumors. The age incidence in these cases has varied from five to sixty-four 
years. No case of bilateral involvement of the ovaries has been encountered. Every 
case, except that of a five-year-old girl, was treated by surgical removal of, the 
tumor followed by x-ray therapy. There has been no known recurrence of the 
tumor in any of the cases. A summary of the 5 cases is given in Table I. 

The particular purpose of this paper is to outline the influence of granulosa 
cell tumors on preadolescent girls and to report a case occurring in a five-year-old 
patient. 

CASE REPORT 


History. — D. M., aged 5 years, 2 months, was admitted to the Wisconsin General 
Hospital on Jan. 13, 1930. She was bom two weeks prematurely by forceps delivery 
of a 27-year-old mother, who at the time of the child’s birth had had high blood 
pressure and albuminuria for one month. Birth weight was 5 pounds, 4 ounces. She 
developed normally until June, 1935, at which time her breasts began to enlarge 
and pubic hair began to appear. In September, 1935, following a day of mill 
abdominal pain, she began to have a slight bloody vaginal discliargc. Except for 
four or five intervals of ten to nineteen days of amenorrhea following each injection 
of “follutein” given by her family physician, her menstrual flow rcmaineil constant. 
Her breasts continued to enlarge. Her facial expression became more mature. Dur- 
ing the six months prior to her admission to the hospital, she gained about eight 
pounds in weight. 

Physical Examination . — Patient was a well-developed, well-proportioned child 
about the size of an 8 year old. Height 40 inches. Weight was 51 pounds. Optic 
fundi were normal. Blood pressure was llG/74. Breasts and nipples were veil 
developed. There was an abundant growth of pubic hair. There was no axillarj 
hair. Her hips were wide. The abdomen was sliglitly protuberant. An ovoid tumor 


about S by 5 cm, was palpable in the right lower quadrant of the abdomen. 

Lahoratory Findings. — Urinalysis, blood counts, blood sugar, and nonprotcin 
nitrogen were normal. X-ray plate of the cranial bones was normal. Bono ngt, 
as determined by the carpal bones, was that of a child of at least 10 ycnr.“. 
Aschlieim-Zondck test was negative. No blood or urine studies for estrin "cn 


performed. Intelligence quotient was 125. 


Impression . — Granulosa cell tumor of the right ovary. ^ 

Treatment . — Right salpingo-oophoreetomy was performed on .Tan. 31, 19.30. 
left ovary was normal. The uterus was slightly larger and softer than normal. 

Pathology . — Right ovarian tumor measured S by 5 by 4 cm. It had !i 
granular, .<-'omewhat .“olid, fibrous cut surface with a thick capsule. Jlicroseopi'’-' . 
this was a cellular tumor with granulo.«a cells ditTusely scattered thrmighoa 
fibrous stroma. There was a tendency to form cords and nests of cells. .Sma 
moderate sized cysts were seen to be lined by several layers of colls. j-nfo'*' 

Postoperative Progress . — ^Beginning on the second postojicrativn day, a^ p ' 
menstrual flo'.v lasted for forty-eight hour.s. After the eighth 
there was no di.scharge from the vagina. By the twenty-fourth day the 
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DISCUSSION 

It is seen that of the completed eases hut one, Case 9, shows any 
appreciable delay in gastric evacuation. There is some suspicion in 
this case that the patient may have, in addition, taken some fluid, for 
there was apparentlj'" an inerease in the stomach contents between the 
last two exposures. Case 10 is included for interest, though the x-ray 
flndings are incomplete. One hour after administration the shadow 
of the barium meal had not appreciably diminished. This was true in 
no other instanee. It was impossible to take further pictures, but 
following delivery, flve hours after the barium, she vomited what 
seemed to be the entire test meal. 

From this small series we can saj’’ onlj’" that there is no constant or 
characteristic alteration of gastric evacuation in primigravidas during 
labor. Delay apparently occurs in some patients as an individual dis- 
turbance. There was no evidence of obstructive interference in the 
eases with retarded emptjdng. The changes are probably functional 
and neuromuscular rather than mechanical. Whether there may be 
any correlation between the severity of labor pains and the incidence 
of gastrie dysfunction is not indicated by our data. What effect the 
various drugs used for amnesia and analgesia may have on gastrie 
activity merits study. 

Despite the evidence that not all patients have gasti’ic retention 
dui’ing labor, we believe that the occasional arrest of digestion as 
demonstrated above and observed elinieally warrants considerably 
caution in administering even fluids by mouth to any patient in active 
labor, although it may therefore be necessary to increase the use of 
parenteral solutions. When a patient has a short labor and comes to 
delivery after a recent meal, or Avhen it is suspected that the stomach 
has not been emptied of food or fluids taken some time before, it would 
doubtless be wise to evacuate her stomach by lavage before giving 
anesthesia. We are not yet sanguine enough to suggest this as a 
routine for the busy deliA’-ery room; it is only the hindsight from the 
occasional aspiration catastrophe that strongly recommends it. 

SUMMARY 

1. Of 10 primigravidas studied by G-I series during labor, two showed 
delayed, the rest normal, gastric evacuation. 

2. Since it seems that some individuals maj’’, unpredictably, have 
gastric retention in labor, it is recommended that the oral route for 
the upkeep of nutrition and fluids be recognized as sometimes in- 
efficient and potentially hazardous, and that precautions be exercised 
to avert vomiting during anesthesia. 

The expenses of this study -were home by the Edwin F. Lindrldgre Fund. 
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were definitely smaller in size. A second Binet test on the twenty-fifth postoperative 
day showed her intelligence quotient to be 125. Re-examination on .lune 11, lO.K), 
sliowed that there had been a definite regression of secondary sex characteristics. 
The pubic hair had practically disappeared and the breasts were much smaller in 
size. The patient was seen again on May 4, 1937. She had had no vaginal discharge. 
Her breasts were normal. The nipples were not prominent. No pubic hair was 
present. Her body configuration was that of the childhood type. Tlie al)dominal 



Fie. 1. FIs-. 

Fip. 1. rn corlmi.s ^wornlary r-i'X in a ."i-year-ol'l kIG "iti' *• 

iilo-a o-li Uin)r*.>- of tin- rielit ovary. tiaisor (» " 

(Ifv'lupriK'nt resulting from a nranuio-'a <-<ii 

pntient. 


Table I. Summary op Five Cases of Granulosa Cell Tujior op the Ovary From the "Wisconsin General Hospital 
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influenced by puberty precox. Arnold Gesell, after tliorougli mental studies of 
cases of precocious pubescence, concluded that sexual precocity had no marked 
effect on mental maturation. Mentality of two of the eight reported cases of 
granulosa cell tumors in children was definitely low. The usual abdominal finding 
is an unilateral tumor of the ovary. Each of eight reported cases had a palpable tu- 
mor. Aschheim-Zondek test may be positive. The excess of cstrin produced by tliese 



Elf?. 4. — Kc-ccsslon of .secondarj' .sex cliaractcristics /Iftoen months .'iftor rcnifon' of 
a Branulos.T. cell tumor of the riftht ovary. 


tumors i.s considered by Novak to be ono of the strongest evidences of the J 
role played by the female sex hormone in the normal production of sex ebarac - 
Differential diagnosis is usually not difficult. Teratoma of the pineal 
a very rare cause of female sex precocity. Suprarenal adenomas and hypernep 
cause, in children, remarkable somatic growth and prccociova dcyelopmci' o 
sex organs, but rarely cause premature menstruation. In basophilic ndeno-fi. 
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wound was well healed. The uterus on bimanual examination was found to be 
small, forward, and movable. The fornices were clear. -r 

DISCUSSION 

A summary of the literature up to February, 19.36 revealed only eight reported 
cases of granulosa cell tumors of the ovaiy causing symptoms in children under 



Fig. 3. — Slteletal growth compared with that of a normal .'5-year-old patient. 

ten years of age. Kleine has reported the youngest case with sjnnptoms beginning 
at three years and five months. Practically all cases have shown the same symptoms 
and phj’sical signs exhibited by the patient described above. The, usual sjTnptoms 
are: menstrual bleeding, marked acceleration of skeletal growth, hj-pertrophy of 
the breasts, and the development of pubic and axillary hair. Mental age is not 



GEANULOSA CELL TUMOE OF THE OVARY^ 


Report of a Case Followed by Pregnakcy 
Eugene H. Couktiss, M.D., New Orleans, La. 

(From the Department of Gynecology, Tiilane University of Louisiana and 
Charity Hospital of Louisiana) 


T umors liaving a functional role, or an endocrine influence, offer 
an ever more interesting field; not particularly l)ceause of their 
rarity, but because of the possible insight which may be gained in regard 
to abnormal functions of the endocrine glands. 

Credit for our present interest in these tumors must be given to Fobcrl 
Meyer,^ who enlightened us on the subject especially in 1930. An 
adenoma of tlie Graafian follicle, with transition to malignancy, vas 
first observed in 1S95 by von Kahldmi." Others deseril)cd tuinor.s witli 
follicle-like areas, but no proof was given of tlieir granulosa qnalitios 
except by von Werdt-'’ in 1914. ileycr, about the same time, definitely 
classified these neoplasms which had the characteristics of follicular 
ejhthelium into the granulosa cell group. 

As to origin, the consensus of opinion leads one to accci)t the view of 
Fischel that ovarian mesenchyme is the forerunner of normal granulosa 
cells. Not until this genesis is estahlished can we ho])C for definite proof 
of the origin of granulosa coll turnons, but at pi'esent, both ai’C considered 
to arise from the me.scnchyme of the ovarian anlage. 


Of the ovarian tumors, the granulosa cell type has been found to com- 
prise 0.9 per cent (Szathmary), 1.4 per cent (Fauvet), and 4.04 pci 
cent (Klaften), or an average of 2.11 per cent in a .series of 1,728. iiic 
majority of cases, out of a total of approximately 250, are unilatcr.'i . 
The incidence in 200 cases collected by Pratt'’ was maximal between the 
ages of 45 and 54 years, though they may occur at any age. 


CASE RICPORT 

Mihs C. D.. .‘K! ycjirs of ii"o, wap adinitled to llie Charity Ifo.“i'ital on 
ttCiT. She eoinpIaiiKvl of "alinopt eonfinuoii.s menstruation.” Mense.s hc-f;!in at 
age of 12 and were of tlio twcnty-eiglit-d:iy ty{)e, lasting .si.v or seven days. 
the first two days and seanty tlie remainder, until she reaelied 2G years of age. 
this time to tlie age of .go years, tlie periods oceurred every three or four n 


four nia«th»r 

lays. Beginning in Ajiril, lU.'K', the 
leedinir, reouirinir .S naphins on .some day 


were .scanty, and lasted only two da, 

nfitieed varying degree.s of vaginal Ideeding, requiring - , , 

only 1 on otlier.s, e.xeejd for two brief interval.“. She stati-.s that she "as 
injections of either theelin, antuitrin-S, or progynon every two weehs from ^ 
October, Ji'.'m, a tonsillectomy was jierformeil and ergot was taken, a! 
noticeable etTeef. However, on stojiping treatment, there was no bleeding 
.lanuary, J5Ct7. During this period of amenorrhea, she noticed that an pi.,, 

wliieh had previously been fire.s-ent in the right lower tibdomen, bec.mie U •, 
an al'scess” and nidiated dowji the right thigh. 'J'ln* pain had since Ix'cn in ' 

Alirt! 2b 


•Ke.-tiJ ill 
ItCS. 


tlie Xew Orleaii.s Oynet-<,I„;^lc.'il nrui Ole'lelrieal S'oe 


h ty. 
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Fig. 5. — Granulosa cell tumor, low power XIOO. 



the pituitary, the patients are usually cuite fat, changes in the eye grounds a 
frequent, and hirsutism is usually not a marhed feature. 

Complete surgical removal of a granulosa tumor from a child brings about 
rather rapid regression of all precocious sexual characteristics. 

Gailtngek Municipal Hospital 
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consulted. She returned to the hospital and received C daily injections of a 
luteinizing hormone, which caused a cessation of bleeding after two days. On 
August 11, September S, and October S, normal menstruations occurred, lasting six 
day's. The patient married September 21, “thinking her troubles were over.” How- 
ever, the next period was delayed until November 23 and was preceded for two 
weeks by pain in the left lower abdomen. At this time there was a dark bloody 
flow having a foul odor for eight days, followed by “spotting” until December 8, 
when a regular or normal period began and lasted flve day's. On December 18, she 
noticed nausea and pain in the left lower abdomen, both of which lasted about one 
month. There has been no subsequent bleeding. 

An examination April IS, 193S, revealed marked enlargement of the breasts and 
an intrauterine pregnancy with the fundus 22 cm. above the sy'mphysis pubis. Fetal 
movements were palpable. 



FJg-. 2. — Polllculoma type of granulosa cell tumor. 


Unfortunately, I liavc no hormone determinations in this case, but for this reason, 
I have given the detailed calendar liistory. An attempt will be made to correln e 
(he clinical features of the case with the existing pathology'. 

Wiy should the above patient have had periods of amenorrhea for nine years, 
followed by a more frequent symptom, irregular and excessive menstruation? 


Schulzeo describes the case of a woman Iwcnty'-scven years of ago with a fi're je-it 
sterility, who had always menstruated profusely' and regularly' until the two 
previous to operation, during which the menses occurred every one or two mon 
and were scanty. Two years after a left salpingo-oophorectoiny because of a granu 
losa cel! tumor, the patient gave birth to a full-term child. 

The fact that a pregnancy occurred within three months after marriage or 
months after operation, proves, at least in the above described case, that there is 
rapid return to normal of the hormonal and rejiroductivo system, following 
of the granulosa tumor. There is every possibility Unit sterility should occur m ^ 
presence of this tumor because of the marked byqierplnsia of the endometnura a 
lack of ovulation. The absence of follicles and corponi liitca in the ovaries s 
stantiates this view. 
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tent, averse oii the days when there was onlj' a scant flow, but never severe enough 
to confine her to bed. The vaginal bleeding had continued daily for the past four 
months with a progressive increase in pain. The patient contemplates marriage as 
soon as her health will permit. 

Physical examination revealed a wliite female, weighing 140 pounds, with the 
normal distribution of fat. Tlie breasts were sliglitly larger and more pendulous 
than one would expect. Tlie distribution of hair was normal. Tliere was a moderate 
secondary anemia. Vaginal examination showed a nulliparous introitus and healthy 
cervix. The uterus was freely movable, of normal consistency, and was enlarged 
to the size of a six weeks’ pregnancj'. The right ovary was prolapsed, enlarged, 
and movable. 

With a preoperative diagnosis of endometrial hyperplasia and ej’stic right ovary, 
the patient was operated upon May 11, 19P>7. A dilatation and curettage produced 
a large amount of endometrial tissue, grossh-^ hyperplastic. A midline abdominal 



Pig-. 1. — Typical hyperplasia ol endometrium. 


incision was made and the uterus was found to be enlarged. The right ovary was 
completely replaced by a tumor measuring 4 by 3 by 3 cm., and lay free to the 
right of the cul-de-sac. The left ovary appeared grossly normal, and tliere were 
no follicles or evidences of recent corpora lutea. Since there was no apparent peri- 
toneal or lymphatic involvement, and the growth was grossly' a well-encapsulated 
granulosa cell tumor, right salpingo-oophorectomy and appendectomy were per- 
formed. Cut section of the tumor showed a solid, grayish pink, granular mass 
divided by numerous trabeculae. It resembled somewhat a section of hob-nail liver. 
Microscopic examination proved this to be a foUiculoma tj'pe of granulosa cell 
tumor. The patient was discharged on the twelfth postoperative day, after an 
uneventful recovery. 

Several days later the patient had “soreness” in the lower abdomen and tem- 
perature ranging from 99° to 102° P., which lasted for two weeks or until the 
onset of menstruation on June 11. The flow was profuse for eight days, requiring 
bed rest, and accompanied In- slight “cramps” the first two daj-s. “Vaginal 
bleeding” continued as before the operation until July 1 when her physician was 















STATUS OP THE THECOMA AND ITS EELATIONSHIP 
TO THE GRANULOSA CELL TUMOR 

J. P. Greekhill, M.D., Chicago. III., and Robert B. Greenblatt, 

Augusta, Ga. 

'T^HE ineretory tumors of tlie ovaiy ]iave in tiie past decade eoiiic inucit to (lie fore. 

J- The granulosa cell tumors as are now well established, present many vagaries of 
morphology, ranging from the immature fibromatoid to the mature folliculoid typo. 
From thi.s g^oup a new entity has been segregated. In 10.-52 a series of case.s of 
lipoid-containing tumors, desmoid in nature, with more or less marked degree of 
luteinlike transformation of the cells was reported by Ldfiler and Priesel as ca.'cs of 
“fibroma thecocellulare xanthoniatodes ovarii.” In 19.14 these authors reported 
four more such cases. i This suggestion has been accepted in Europe by Schiller, 
Brosig, and others. In this country Melnick and ICantei'S reported two similar eiisc.< 
and Geista reported 5 such cases. This tyT)c of tumor is now commonly referred to 
as “thecoma.” 

In marked disagreement with this new concept are many gynecologic pathologist.-. 
Strongly opposed to the segregration of these tumors are Novak and Gray,-* who 
draw attention to the fact that both the granulosa cell and the theca cell have a com- 
mon origin from the embryonic ovarian mesenchyme. From the further fact that 
the biologic properties of these tumors seem to be similar, these autliors sec no 
reason for distinguishing tliis small “thecoma” group from tlie granulo,“a cod 
tumors, It was suggested by Novak that it might be more appropriate to dc.“ignntc 
this whole group as “ progranulosa cell” tumors. 

The purpose of this paper is not to try to settle this problem but to present an 
interesting ca.«o in which there arc neoplastic elements markedly re.'cmhling hot ' 
granulosa and theca cells. Tliis ca.^e has been reviewed by Schiller, who helic'c.'' 
it to be an unusual case of combined thecoma and granulosa cell tumor. 


CASE REPORT 


rs. I. W. (cl048(j), a wliite female, aged 59 year.*--, mother of four children, 
tted to tlie Michael Kceso Hospital on July ItJ, 1930. She comjdained of sun (n 


Airs 

admitted 

onset of uterine bleeding whicli was pseudomenstrual in type, after haymg cv 
pcriencod her climacteric (on years previously. I'hree months before hemg s ' 
by one of ns (J. P. G.) she fir.st nolcd vaginal bleeding which simulated in 
way a menstru!il period c.xcept that it lasted three weeks. Since then .‘•'he had 
short periods of bleeding wliich ceased, only to return after a free intervfd. 
last fiow of blood ended two days prior to operation. The breasts were large a 
pendulous. Pelvic examination revealed an enlarged, soft uterus one and 
times the normal size and a tumor of the right ovary about -i cm. in diameter, ^ 
preoperative diagnosis was graniilo.'-a cell tumor. A quantitative estrin delerrmn.i 
of the urine on admission to the hosj)ital, unfortunately was omitted. A 
cervical hysterectomy and a bilateral .■^alpingo-oojdiorectomy were done. Tlie p.i a 
made an uneventful recovery. , j 

Exfnninolion of tSprcivicn. — Gross: The specimen consisted of the supr.aj n 
portion of the uteni.- ivitii lubes and ovaries attaclied. Tim e.veised 
flic uterus nm.'isured 4 cm, in wi'Ith acro.-s the fundus and 5 c.rn, in length.^ ^ ^ 
invometrium was uniformly .-‘-off. The endomefriurn u-.ts very redundant and p'l ■ 

The right ovary wa.s firm, enlarged and nie;isured roughly -J by 4 by - ^ 

e.xtenial surface aris noiliilnr atid fo>*!tlly Iieuiorrhagic, Sectioned 
ovary revealed a hdjulated, glistening, lirownisli yellow to gr.'iy ma« w la > 
mottled bv vcliowish dots. Tlti:~ mass occupied the greater part of the o' - , 
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CONCLUSIONS 

Though it is clinical conjecture, these eases of pregnancy suggest 
that (1) large doses of estrin over long periods of time would have 
no permanent ill effects on the reproductive system. (2) By controlling 
endometrial hj^erplasia with luteinizing hormones and assisting ovula- 
tion, pregnancy is more likely to take place. 

In those cases in which an endometrial study has been made (Fig. 1), 
a cystic tj^pe or hj’perplasia is almost invariably found. If it is possible 
to assume that a hjiperestrinism existed for ten years, then the periods 
of amenorrhea can be explained, for it lias been shown that there is a 
fall in level of estrin just prior to the onset of menstruation ; an estrin 
secreting tumor would prevent this normal cyclic drop. In an uncom- 
plicated endometrial hyperplasia, there are frequently periods of 
amenorrhea, though there may be a surprising regularity of menstru- 
ation, if indeed it can be called such. Novak’’ refers to the bleeding 
associated with hyperplasia as “anovulatory menstruation,” or periodic 
bleeding without ovulation. This is not a true menstruation, but rather 
hemorrhage from pin point areas of necrosis. 

There are recorded in the literature two cases of pregnancy occurring 
after the removal of granulosa cell tmnors and several others associated 
with sterility. Klaften’s'^ patient had never menstruated at the age 
of 29 years, at which time the tumor was removed. Regular menstrua- 
tion began after one year and the patient gave birth to one child. Ten 
years elapsed and a period of three years’ amenorrhea preceded a sec- 
ond operation, when a retroperitoneal tumor of the same granulosa type 
was removed. 
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Vayssibre: Etiology and Medical Treatment of Pruritus Vulvae, Gynec. et obst. 

36: 209, 1937. 

Por immediate relief, the author advises cold baths of short duration, with 
careful drying. Among the etiologic factors he mentions urinary infections, 
oxyuria, trichomonas, diabetes, pelvic cellulitis, fibroids, salpingitis, albuminuria 
and endocrine disturbances. 

During pregnancy, pruritus is usually due to mycosis, trichomonas or bacterial 
infection. Treatment must be directed against these organisms. In cases due to an 
endocrine disturbance, administration of estrogenic substance is the treatment of 
choice. 


J. P. Greenhill. 
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in. contrast witli the abundant lipoid accumulation taking place in the surrounding 
theca interna. The lipoids as demonstrated by Sudan III ■were in tlie form of 
cj'toplasmic granules or fine droplets. Wlien studied ■with the irolarizing microscope, 
there ■was found among the lipoids an abundance of doubly refractile crystals, i.e., 
cholesterol and cholesterol esters. 

Microscopic study of sections of the endometrium exhibited cystic and glandular 
hyperplasia. 



Fiff. 2. — A focal mass of larg-e pale luteinlike cells surrounded by fibrous tissue. 



Fii?. 3. — Note the .strlklnf? sudnnophlUc reaction ■which pliotoKrnpli-1 
flbromatoid tissue surrounding a focal mass of feebly luteinized epIthcHoKJ 
cells (upper left). The flbromatoid tlK.sue (lower rlplit) not in Immediate i 
tion to those ceils show but scattered masses of lipoid droplets and mcaper jui 
tlon. 


DISCUSSION 

A critical study of this case lends further .«upport to the theory that both 
theca and granulo.^a ccll.a have a common origin from the ovarian mesenchyme* 
is thought that the granulosa cells of the developing follicle fitirnulnte the ndjncc*' 
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measured 3.5 by 2.5 cm. At one border of the mass a firm grayish-white glistening 
nodule 1 cm. in diameter was present. The left ovary was atrophic. The tubes 
showed some evidence of fibrosis. 

■ Histologic study of sections from the right ovary revealed that the neoplasm was 
circumscribed by a shell of compressed ovarian stroma. The main component cell 
of the neoplasm was polyhedral in shape and had a moderate-sized hyperchromatic 
nucleus. Mitotic figures were occasional!}’ .seen. The cytoplasm was faintly stained, 
finely granular, and frequently vacuolated. The cell membrane was poorly defined. 
The cellular arrangement formed a diffuse anastomosing trabecular network grouped 
about myriad sinusoids and large capillary spaces. In certain areas there was a 
gradual transition from this anastomosing trabecular network to a more compact 
cellular tissue (Fig. 1). Frequently this change was rather abrupt. Here interweaving 
bundles of fusiform cells with well-slained elongated nuclei gave the appearance of a 
distinctly cellular fibroma. From these areas thick fasciculi of the cellular fibroma- 
tous tissue traversed the neoplasm irregularly lobulating it. Frequently focal masses 
of epithelioid cells were festooned by fibrillar fibrous tissue or by broad fibromatous 
sheafs of plump fusiform cells. In certain of these focal areas the cells were quite 



Fig. 1. — Zone of transition between a flbroinatoid t>pe of tis.sue (left) and an an- 
astomosing trabecular type of epithelioid tissue (right). 

large, pale staining, and epithelioid in character. The nuclei were large, oval and 
vesicular with well defined nucleoli. The cytoplasm was abundant and .spongy. 
Those cells had a marked semblance to lutein-like cells (Fig. 2). 

The remarkable points of intere.st in the study of this tumor were brought out 
only when fat stains were undertaken. The constituent cell in the loose trabecular 
areas varied in its lipochromic content from scanty to moderate. In other areas the 
lipoid content of these cells was greater; moreover the interlobular strands of 
libroniatous tis.sue in these zones were remarkably rich in sudanophilic droplets. 
Wherever the fibromatous tissue was in juxtaposition with masses of granulosa 
cells the lipoid staining reaction of the former was greatly intensified. Surprising 
was the observation that in the solid masses of fibromatous tissue, certain parts 
stained heavily with sudan III, while other immediately adjoining areas- of this 
fibromatous tissue were more or loss devoid of sudanophilic lipoids. Most interesting 
too, was the observation that some of the focal masses of granulosa cells which gave 
some semblance to luteinlike cells showed but meager lipoid accumulation, while 
the fibromatoid stroma surrounding these focal masses gave a striking reaction to 
Sudan III (Fig. .3). Such areas call to mind the normal maturing follicle, just 
prior to rupture, when the granulosa cells show as yet but minimal luteinization 
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the case of ‘ ' f olliculome lipiclique” studied bj' Moulonguet, which was without doubt 
a luteinizing granulosa cell tumor, were also doubly retractile. In our own case 
an abundance of doubly retractile lipoids was also observed. 

SUMjMARY 

An ovarian neoplasm is reported composed of broad sheafs of xanthofibromatous 
tissue interlobulating masses of granulosa cells of the diffuse trabecular tj'pe. 
The transition between the two tj'pes of tissue frequently was not sharply defined. 
Sudan HI stains revealed that the granulosa cells exhibited meager to moderate 
pseudoluteinization. The fibromatoid tissue for the greater part showed intensive 
cytoplasmic accumulation of fine lipoid droplets. Where the fibromatoid tissue sur- 
rounded focal masses of granulosa cells, the peri-epithelial .sudanophilic reaction 
was greatest. This process is strikingly analogous to the maturing normal follicle 
prior to i-upture, when only feeble luteinization of the granulosa cells is present in 
contrast to the abundant lipoid depo.sition of the theca interna. 

It is felt that the tumor herein reported provides sufficient evidence to bridge 
the gap between the “fibroma thecocellulare xanthomatodes ovarii “ (thecoma) 
and the ‘ ' f olliculome lipidique” of Lecene, linking those tumors which exhibit 
similar biologic properties into one gTOup originating from a common type cell of the 
ovarian mesenchyme, the progranulosa cell. 
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PEDfARY GIANT GRANULOSA CELL TUIMOR OP RETRO- 
PERITONEAL ORIGIN WITH DEVELOPMENT 
INTO THE MESOSIG.AIOIDBUM 

Walter W. Voigt, F.A.C.S., Chicago, III. 

(From the Gynccnlofiical nriiarlmrnt of St. Joseph >n Hospital j 

T UMOILS tliat take their origin in the organs and tissues back of Hie peritoneuin 
are of infrequent occurrence. Tlie most frequently occurring tumors arc those 
of the kidneys, adrenal glands and tlie pancreas, and tlie.'-e originate above the 
umbilicus. Rotrojii'ritoneal tumors originating below the latter arc rare, and a 
primary retroperitoneal tumor consisting of granulosa cells, therefore of ovarian 
tissue, ami develojiing far away from the normal location of the ovary is even les« 
frequcnlly observed. For this reason tlie case in hands semns worth while reporting, 
especially as it was difficult to make the hi.stologic diagnosis. In addition, the case 
mav throw light on the genesis of granulosa cell tumors by reason of its incejilion far 
from the ovary tirtd back of the peritoneum at a spot where once was the germinal 
cell tract i' Keimbalin ). 

CASE REPORT 

\ woman. 51 years of age. presented herself two yetirs ago, because of increasing 
"irdle olK'ity vvhii-h did not yield to rigid dieting. .She had ceased mcnstrmif ing and 
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undifferentiated but potential mesenclijune transforming it into theca interna. 
The theca interna is composed of fusiform cells which have definite connective 
tissue characteristics. Before maturation of the follicle, theca cells take on a 
distinct epithelioid appearance. After rupture of the follicle, lipoid droplets ac- 
cumulate in their cytoplasm. The theca cells are also active during the process of 
follicle atresia. Following degeneration of the ovum and of the granulosa cells, the 
theca cells proliferate, enlarge and accumulate lipoid, a pseudoluteinization. 

Both theca lutein cells and granulosa lutein cells contain lipoids. Granulosa ceU 
tumors as a rule do not, to any marked extent, show lipoid accumulation. It has long 
been recognized that some granulosa cell tumors undergo certain degrees of so- 
called luteinization. Klaftens in classifying granulosa tumors included a 
“lutemiformis” variety. In 1910 and again in 1927 Lec6ne described an ovarian 
neoplasm rich in fat and lipoids wliich Moulonguet termed ' ' folliculome lipidique. ’ ’c 
Plate7 in 1933 reported a third such case. A study of Plate’s illustrations, which 
are in a measure a replica of Moulonguet ’s, convinces one of the granulosal nature 
of the tumor in spite of its richness in lipoids. In 1934 Novak and Brawner® reported 
a large series of granulosal cell tumors. Their Case 28 resembles a spindle-cell sar- 
coma in which numerous bands and islands of luteinlike cells were found. Marked 
lipoidal changes were demonstrable by differential staining. They believed their 
case to be a granulosal cell tumor of the ‘'folUculome lipidique” type. 

Eeports of so-called luteomas or lutein cell tumors appear in the literature from 
time to time. Those which are not hypernephroid ovarian neoplasms are probably 
nothing more than excessively' luteinized granulosa cell tumors.* A rare exception 
indeed, however, is Pierre Masson’s case of "epitheliome du corps jaune” illustrated 
in his book.o The case reported by’ Wills and Eomanoio in 1935 was found on further 
study by another gymecologic pathologist to be a hyperluteinized granulosa cell 
tumor. 

The term luteinization should be used with caution. The endometrium very 
accurately mirrors the endocrinopathies of the ovary. The word luteinization when 
applied to granulosa cell tumors, should be reserved for those cases in which the 
endometrium shows premenstrual or progravid changes. Luteinization and excessive 
cellular lipoid accumulation are not synonymous. By far the greater number of 
cases referred to in the literature as luteinized granulosa cell tumors because of their 
abundant lipoid content, exliibited glandulocystic hyperplasia of the endometrium. 
Tliis is characteristic of excessive estrogenic stimtilation and not of luteinization. 
Perhaps the term pseudoluteinization is a better one for the cases in which the 
endometrium is hyperplastic, but not in the secretory' phase. 

CONCLUSIONS 

With the evidence at hand, it is apparent that pseudoluteinization is not the 
distinctive feature of thecomas alone. Furthermore the purely fibromatoid character 
of thecomas is not a feature peculiar to such tumors, but is also seen in the immature, 
homogeneous type of granulosa cell tumor. It is now fairly well established that 
in the embryologic development of the ovary, granulosa cells are formed in loco 
from ovarian mesenchyme, from which likewise is formed the thecal and stromal 
tissue of the ovary. Since these cells have the potentiality of forming granulosa 
cells, which, however, have missed contact with the ovulum, they may, in developing, 
exhibit their inherent congenital and constitutional tendencies. In so doing, they 
may exhibit every step from the fibromatoid to immature trabecular formations to 
cordlUce structures, and also to simulate follicle formation. This explains the great 
variation in histologic descriptions reported in the literature ranging from sarcoma- 
tous to carcinomatous changes. 

Polariscopic examination of the lipoids in thecomas reveals that they are for the 
greater part doubly refractile, i.e., cholesterol and cholesterol esters. The lipoids in 

♦Since writing: this paper Traut and Butterworth have published an excellent study 
in the Am. J. Obst. & Gxnec. S4: 987, 1937, in which they show that experimentally 
produced granulosa cell tumors in the mouse ovaries frequently resemble lutein tumors. 
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and wandering cells (histiocytes) and a poorly stained secretion. Other areas show 
masses of cells of the same type, irregularly arranged. The vessels (capillaries) 
contain many polymorphonucleated cells. The connective tissue is poorly developed, 
but follows the epithelial cells throughout the entire tumor. 




Fip. 2. — P.art of tumor with folllcic-liko nrranf;omr-nt. (MsiRm- 

The tumor i.« evidently of embryonic origin, its cells W(>11 difrerentiiited (i.c., 
not of an immature type, but embryonic). The origin of llie tumor is jirobably 
the ovarv*. The tubular arrangement of llie cells resembles the arrangement of tlie 
cells of *Pfiuger’.s tubuli (Pfliiger’.s ScliVnuchc). There arc Jio follicles present in the 
entire slide. 
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thought that this might be the cause of the gain in weight. Three years pre^aously 
she had had a supravaginal hysterectomy because of numerous large myomas. At the 
time, apart from the myomatous uterus macroscopically there appeared nothing 
pathologic about the ovaries or the surrounding pelvic region. On examination tliere 
was a tumescence affecting the entire abdomen and extending upward under the 
costal arch. It looked like a pregnancy in the ninth month. Tlie consistency of 
the tumor was firm-soft, with indistinct fluctuation. Pregnancy was out of the 
question because of the previous hysterectomy. On the other hand, it could have 
been a myoma arising at the point of amputation, but the small pelvis was free 
of tumor except for the extension of the large mass. No connection with the 
cervical stump could be shown. The possibilitj' of an ovarian tumor was excluded 
inasmuch as both ovaries could be recognized by touch as little atrophied bodies. 
By elimination, therefore, a mesenteric cyst was diagnosed, with some likelihood 
of a softened myoma. 

An attempt was made to establish infra- or retroperitoneal origin. Hesse’s .sj'mp- 
tom is supposed to be of value in such case.s, namely, ca difference of some degree 
in the skin temperature of both legs. The s\Tnptom is ascribed to the pressure on 
the sympathicus. It is claimed that tumorous growths too small to be palpated have 
been discovered through this symptom. In this case, liowever, Hesse's symptom 
was not present, either because it is a first symptom which, in this case, had dis- 
appeared with gradual adai^tation to the pressure from the tumor, or because 
the tumor, soft as it was, had projected itself into tlie abdominal cavity without 
exerting ai^prcciable pressure on the sympathicus. The patient demurred at an 
x-ray examination because of the cost, so the operation was performed under the 
diagnosis of a mesenteric cyst or a softened myoma. 

On opening the abdominal cavity, which showed no ascite.s, an enormous tumor 
was disclo.sed. It filled the entire abdominal cai-ity and had forced the intestines up- 
ward; only after further section of the cavity could it be moved, and then it was 
possible to establish that the tumor lay in the mesosigmoideum. The mesosigmoideum 
was divided in the direction of its vessels and the tumor was carefully isolated 
without opening a blood vessel. As the size made it unwieldy and the tumor 
itself fluctuated to touch, it was punctured and 3,500 c.c. of bloody serous fluid 
were drawn off. The tumor was still furtlier separated, and it l)ecame evident 
that it originated on the left of the spinal column about where the ureter and the 
large vessels cross each other. It had developed toward the front into the abdominal 
cavity between the two layers of the me.sosigmoideum. 

The monster tumor was covered with a smooth capsule of connective tissue, which 
was nowhere perforated. In some places it was 1.5 cm. thick and coarse, in others 
it was as thin as a spiderweb and tore easily. The interior was of sponge-like tissue, 
which radiated from the periphery toward the center and was inter.spersed with 
cavities varying from the size of a cherry to tliat of a hen’s egg. The center was a 
large cavity and like the smaller cavities it was filled with a bloody serous fluid. 
Extensions of the tumorous tissues projected Ihem-selves into this c.avitj' like the 
fingers of a polyp, and floated about there freely (Fig. 1). 

The pathologic diagnosis based on a frozen section was “medullary carcinoma 
of the me.sentery, probablj' metastatic.” This diagnosis was not entirely convincing. 
First of all, there was nothing like a perforated capsule. Then, too, there was the 
striking presence in the section of such areas, as in Fig. 2, where in the midst of 
solid tumor tissue there were visible areas showing an alveolar structure. The 
rounded oval mass of cells in the center Avas surrounded by a palisade-like layer of 
cells. At other places there AA'as a tendency to form “ follicle-like ’■ ea\ities. All thii- 
roused the suspicion that there might be here a case of granulosa cell tumor. A 
microscopic section Avas, therefore, sent to the pathologist of Loyola Universitj 
Medical School. The folloAA'ing aa'us the diagnosis: 

“The microscopic slide reveals a tumor consisting of small epithelial cells of 
equal size, AA'ith distinct nuclei, all of them equally stained, of equal .size and shape. 
The cells are arranged in strands forming tubuli, Avhich on longitudinal as Avell as 
transA'crse section, consist of many layers of cells. The cells are of cuboidal shape, 
their nuclei someAThot spindle-shnped. The lumina of the tubuli contain fibroblasts 
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ever, tliere were mild hemorrhages of brief duration at irregular intervals on account 
of proliferation of the uterine mucosa and subsequent necrosis. The fluid extracted 
from the tumor contained folliculin as proved by the biologic test. Such tumors 
apparently speak for the mesenchymal origin of the granulosa cell. Thej' seem to be 
a lower state of develoiJment and seem to change into epithelial forms later. 

A transformation of epithelial forms of growth into growth of connective tissue 
is not very plausible. Embryologic research has moreover shown that epithelial 
formations can proceed from the mesoderm. In granulosa cell tumors there are 
transitional forms which belong neither to the epithelium nor to the connective tissue 
(Fig. 3). The tissue of the granulosa cell tumor as well as the connective tissue 
are thus in relation with each other by means of intermediate forms which gradually 
and uninterruptedly keep changing to one another. 

The case described is evidently that of a granulosa cell tumor which developed 
at an unusual i)oint of the germinal cell tract (Keinibahn) far away from the ovary . 
and hi the case of a climacteric woman in whom ova capable of maturing are no 
longer present and consequently no granulosa cells are formed. It would be interost- 



Fif,'. 3.—' 


Tumor with Kranulo.s.-i oell.s connective tissue, anil ti-an.sitional cell forms be- 
tween the two. 


ing to pursue the point as to wliat was the solvent stimulus which in the case of 
this woman caused tissues at one point of the germinal cell road to turn to granu- 
losa and develojt tumor f.'ishion. It is known that estrin (folliculin) has an 
antagonistic ctTect ujton the gonad-.stimiilaling hormone of tlie anterior jiituifary, 
and that after the ovaries ceased funi'tioning tliere i.s an ovcrjirodiiction of the 
j)iluitarv hormone. This could not infliieni'c tin* functionless ovaries but coidd 
stimulate immature cells of the germinal cell road to transform into granulosa 
and develop tumor f.ashion. 

SUMMARY AND f.’OXCl.USIONS 

3. The ea.~e pre.-ented is a granulosa cell tumor as shown microscopically and 
biologically. 

11. If dcveloj«‘d far from the funcfionle.ss o^'aries as a jirimary tumor. 

3. Tills seems to .support the opinion of Nussbaum, lloveri, Beard and otlier.s of 
the independent development of germ cells and somatic cells and thcir migration via 
the '‘Keimbshn” to the place where the sex glandi develop. 
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Tmiative Diagnosis . — ^Embryonic ovarian tumor, not malignant, probably orig- 
inating from Pfliiger’s tubuli or granulosa cells of the ovary. 

Meantime mice were being treated with the fluid contents of the tumor. The 
animals injected with the unfiltered fluid all died, evidently owing to the human blood 
content. Treatment with the filtered fluid caused in immature mice enlargement of 
the uterus which is peculiar to folliculin. 

A section was sent to Dr. Walter Schiller who replied: ^^The tumor is a typical 
granulosa cell tumor, ripe, no indication whatever of malignancy. ’ ' 

The question arises, what justifies the diagnosis of a granulosa cell tumor? As 
in the case of all tumors, the presumption is that the tumor preserves to a degree the 
form, arrangement, and functioning of the mother tissue. Small tumors afford 
the best prospect of being recognized as to origin and developmental progress. The 
huge mature tumor in this case would accordingly be a less fit object lesson. Never- 
theless it affords clues enough for the diagnosis. 

Among the characteristics of granulosa cell there is their foUicle-like arrange- 
ment, their tendency to form roundish cavities bounded by bands of cells. The 
tendency to this disposition can be noticed at many places in the tumor under dis- 
cussion. In addition, there is the formation of Call-Exner corpuscles, characteristic 
mark of follicular epithelium. These corpuscles were at first thought to be newly 
formed ova, but later Thomsen showed that this formation is an hydropical swelling 
of granulosa cells, the remains of which are at first still in evidence but later 
liquefy, leaving an open lumen. The process is the same as with the formation of the 
follicular cavity. It is a phj’siologic process and serves to produce the liquor 
folliculi. At first the cells grow around the gap that takes shape without a change 
in their arrangement. It appears to be a reaction peculiar to granulosa cells that 
they grow rosette-wise about a large cell. This reaction must e\ddently be traced 
to the relation between egg cell and granulosa. It seems to result also in individual 
swollen granulosa cells, and to be retained also with tumor growth. 

The granulosa cell tumors have a place of their own partly showing up a readily 
discernible connection with the normal granulosa and partly displaying no re- 
semblance at all with normal ovarian cells. There is no uniform theory as to the 
derivation of these tumors. The tumor in the case under discussion deserves special 
attention on account of its atypical point of origin so far away from the ovary, 
thus apparently bearing out Eischel’s contention that the granulosa is derived from 
the mesenchyma. Granulosa cell tumors often present connective textural forms of 
growth which remind one of fibromas or sarcomas. This seems to speak for their 
mesenchymal origin. According to Pfliiger, Waldeyer and Hertwig the granulosa 
cells are derivatives of the germinal epithelium (the epithelium of the plica genitalis). 
But thus it cannot be explained how granulosa cell tumors can originate in the ovary 
of women after the menopause or, as in this case, far from the ovary as a primary 
tumor. All the difficulties in explaining the histology of granulosa ceU tumors 
are solved by the research work of Fischel, who proves that the granulosa cell 
originates in the mesenchj-ma through differentiation called forth by the formative 
stimulus of the primitive sexual cells after the latter have made their distant migra- 
tion to the spot. According to Nussbaum, Galton, Boveri, and Beard the sexual 
cells follow a course of development which differs altogether from that of the other 
somatic cells, and they retain the totipotence which is essential to the first offshoots 
of the fertilized ovum. So the primitive sexual cells (archygonocytes) are the mother 
cells of sperm cell and ovum. The latter are not the derivatives of the fertilized egg. 

In Eischel’s opinion there occurs no mutual intergrowth of germinal epithelial 
cells and the underlying embryonic connective tissue. But the connective tissue 
cells directly under the germinal epithelium be^n to multiply more vigorously than 
the others. What was styled '‘epithelial core” before is as a fact a “mesenchymal 
core.” Primary sex cells (archygonocytes) are found scattered about in this 
mass. The formation of the plica genitalis out of the coelom epithelium and the 
mesenchyma never begins until the primitive sex cells have penetrated to these 
sections. Sometimes the granulosa cell tumors show purely connective textural 
forms of growth, thus presenting appearances of fibromas or sarcomas. The author 
is in possession of a fibromatous ovarian tumor which had caused an enlargement 
of the uterus, so that the patient thought she was pregnant. At the same time, how- 
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The third procedure is marsupialization ; that is, the thickest edges of 
the membranes are sutured to the margms of the incision, and the 
cavity is packed and drained. The placenta separates bit by bit. This 
method is imperative if infection is present or imminent; it has the 
added advantage of facilitating the control of hemorrhage b}’- packing 
if placental separation occurs. 

Eisaman and Ziegler patient had a bilobate placenta. The upper lobe, con- 
nected by a narrow isthmus of tissue to the lower lobe only, was removed. The 
lower lobe was the larger, and the cord was attached to it; it was adherent to “the 
posterior surface of the uterus and broad ligament and to the right wall of the 
pelvis.” It was left in situ and the abdomen closed without drainage. After two 
weeks, sepsis set in; drainage from the wound lasted for several days. Both mother 



Fiff. 1. — Case 1. Left paramedian incision. Abdomen opened in drawing' for 
purposes of Illustration so that fibroids and position of placenta and membranes 
can be seen. Inte.stines are distended. 

and child survived. BesU' employed marsupialization in an emergency operation 
following abdominal hemorrhage at about four months. The mother was discharged 
in forty-nine day.«, after a .«tonny convalescence. Autopsy in a previous case of tlic 
present author’.sf showed the placenta .=o firmly adherent to the intestines, left 
orary, mesentery, and left broad ligament that removal would have been impossible. 

RimORT OF CASES 

Cask 1. — .T. B. (Ilarlem Hospital No. .I9S.')2), a 2.'!-yoar-old colored housewife, para 
ii, gravida iii, was admitted to the Harlem Hospital Sept, 5, 3935, at noon. Pamily 
and personal histories were of no interest, except for one induced abortion at four 
months. The patient'.® last menstrual period l>egan Oct. 17, 1934; the expected date 
of confinement was July 24, 393.5. Pregnancy had proceeded uneventfully. No life 
had lieen felt for the past two months. Three weeks before admission, slight vaginal 
bleeding was noticed. Pains began at 2:00 a.m., ten hour® iKjfore ndmi.«sion; the 
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4. It seems probable that some of the germ cells (archygonocj'tes) remain at some 
place in the germ cell road and give cause to tumor formation. 

o. The stimulating agent in this case was perhaps overproduction of pituitary 
hormone after the ovaries lost their antagonistic effect upon the anterior pituitary. 

6. This case seems to support Fischel’s mesenchymal theory of the granulosa cell, 
since the connective tissue can assume veiy different forms and may have developed 
into granulosa under the influence of arrested germinal cells and pituitary liormone. 
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v-^TIlE TREATMENT OF LATE ABDOMINAL PREGNANCY^^ 

With Report op. Two Cases 
A. Charles Posner, M.D., P.A.C.S., New York, N. Y. 

(From the Obstetric Service of the Harlem Hospital) 

T ETERE is HO single answer to the question, “What is the therapy 
of extrauterine gestation?” Treatment depends on a number of 
factors, such as the viability of the fetus, the time of diagnosis 
(whether preoperative or operative), the presence of complications, 
and the laparotomj^ findings. ’ ’ 

As to the time of operation, Beeki states; “Laparotomy is indicated as soon 
as the diagnosis is made. If, in the interests of the child, it is desirable to postpone 
operation, the latter should be done about two weeks before term.” According to 
Titus,2 the thirty-sixth weelc is the optimal time for operation if saving tlie child 
is the primary consideration. He adds that, if fetal death is discovered, some 
authors prefer to defer operation for a week or so, belie%'ing that thrombosis of 
the placental blood vessels will lessen hemorrliage. Anspachs advocates waiting six 
or eight weeks. Heilman and Simon,^ in their review of the literature, discredit the 
waiting policy because of the maceration and sepsis likely to follow fetal death and 
placental separation. 

At operation, the chief problem is the management of the placenta. 
It should be handled as little as possible until the child has been 
delivei'ed. There are then three courses of action : First, it must be 
removed if the' site of its implantation permits. Second, if, because of 
its adherence to vital structures, the placenta cannot be disturbed, it 
may be left for absorption, and the abdomen closed without drainage. 

‘Read before the Section of Obstetrics and Gynecology of the New York Academy 
of Medicine on October 26, 1937. 
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ovary, left tube, left round ligament, and mesentery of the small intestine, marsupial- 
ization \Yas deemed advisable. Tlie umbilical cord was ligated and cut as deeply as 
possible. The membranes of the sac were looselj' approximated and sewn to the edges 
of the abdominal incision. The cavity was packed with iodoform gauze, and a 
Penrose drain was inserted in the lower angle. The operative wound was closed 
with interrupted silk sutures and dressed; a tight abdominal binder was then applied. 
The patient’s condition was good on her return to tlie ward. Tlie operative tech- 
nique is illustrated in Pigs. 1 to .3. 

The abdominal wound drained for about three weeks after operation. The 
iodoform gauze was changed every two days, less packing being used each time. 
Because of marked anemia (hemoglobin 45 per cent, red blood corpuscles 1,520,000), 



Fip. 3. — Case 1. Closure of Incision. P.art of Kauzo drain roinainlnf^ outside, and 
at lower tip of incision a small I’cnroso drain Is inserted into the skin, fat, and 
muscles. 

a transfusion of .‘>50 c.c. of cilrafed blood wa.s administered on .September 21, the 
fifteenth postoperative day. Sloughing of the placenta commenced tlie same day and 
continued for thirty-one day.s, until October 22. The jnitient was allowed out of 
bed on the second of November, the fifty-.seventli postoperative d.ay, and wtis dis- 
charged ns improved on Nov. 25, lO.'la, the .^eventy-ninth day. Convalescence had 
proceeded uneventfully, excejit for tinernia, and for a possible phlebitis during the 
first week of October. When .‘•een again in April, IP.'td, the jiatient had no com- 
plaints. 

CAS/: 2,— -lU -T. dlarlem Ilosjdtal No. (j20SH>, a 27-year-old colored houM-wife, 
para 0, gravida i. was brought by ambulance to the Harlem Hospital at 7:15 I'.M. 
oil Nov. 25, 1955' f^lie laid had an appendeetomy at the tige of eleven, and a left 
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interval was thirty minutes at onset and from fifteen to thirty minutes at admission. 
Bleeding was more marked than previously. 

On examination, the patient’s physical condition appeared good. The abdomen 
was the size of a full-term pregnancy with a small baby. No contractions were 
felt. The fetal parts could not be distinguished, and the fetal heart was not 
heard. There was a round mass, 6 bj” G cm., of moderately soft consistency, just 
above and to the right of the symphysis pubis; tliis was apparently attached to the 
uterus. Vaginal examination revealed moderate bleeding, with clots. The external 
os admitted two fingers; the internal os, one. No membranes or presenting parts 
were felt. There was a mass in the posterior cul-de-sac which felt like a fibroid. 



E;g'. 2, — Case 1. — Illustration showing placenta marsupialized to abdominal wall. 
■Membrane Is thickened, and sutures are taken tlirough Uie membranes, peritoneum, 
abdominal muscles, fat, and skin. Large gauze drain placed in placental tissue. In 
this instance less of the drain is shown than is actually used, for purposes of illustra- 
tion. Incision here extends from the symphysis to the xiphoid process. 


Diagnosis of abdominal pregnancy was made. This diagnosis was confirmed roent- 
genologically the following day; moreover, the overlapping of the sutures indicated 
fetal death. 

Operation was performed on September 6 as soon as the diagnosis had been con- 
firmed by roentgenogram. The abdomen was opened by a left paramedian incision. 
A bluish purplish sac was seen; this appeared to consist partly of membranes and 
partly of placenta. After the cloudy contents of the sac had been aspirated through 
a stab wound, the opening was enlarged and a macerated male fetus weighing 5 
pounds, 4 ounces was extracted. The uterus was found enlarged to the size of a six 
weeks’ pregnancy, with a fibroid on the posterior wall. Because of the cloudiness of 
the fluid, the maceration of the fetus, and the attachment of the placenta to the left 




ENDOMETEIAL HYPERPLASIA (PUBERTY), ADENO- 
CARCINOa-IA, FIFTEEN YEARS’ FOLLOW-UP^' 

Vincent P. Mazzola, M.D., Brooklyn, N. Y. 

(From the Oistetrical and Gynecological. Service, Long Island College of Medicine) 

' I 'HE question as to whether hyperplasia of the endometrium should bo regarded 
as a precancerous lesion is still open for much discussion. Ewing writes: "In a 
series of cases of hj'pertropliic endometritis every gradation may be observed from 
normal glands to those of adenoma malignum.” Taylor in 1932, after a study of 
adenocarcinoma cases, showed evidence that hyperplasia of the endometrium may be a 
predisposing factor in the later development of cancer. In this study, hyperplasia of 
the endometrium was found in eases of adenocarcinoma far beyond the menopause. 
Novak emphasized the fact that ordinary hj’perplasia of the reproductive epoch is 
not only frankly benign from the histologic standpoint but also that it has no 
apparent predisposing influence in the causation of adenocarcinoma during menstrual 
life. Nevertheless, he found that postmenopausal hjqperplasia was also associated 
vdtli adenocarcinoma later in the menopause. The following case of endometrial 
hyperplasia with subsequent development of adenocarcinoma is reported in a girl 
eighteen years of age. 

H. I., 18 years of age. (Hospital No, C467.) First admission on Dec. 7, 1923. 
Chief complaint: Profuse menstruation. Mother and father died of tuberculosis. 
Patient had measles as a child. Had been a patient at a tuberculosis sanitarium for 
almost one year. Menstrual history and present illness: Siie began to menstruate 
at the age of fifteen years. Period was established with ease ; normal, five day type. 
>She had no dysmenorrhea and was never incapacitated. Periods were regular until 
1922 when she went swimming during her menstrual period. This period lasted two 
weeks. It was profuse, with numerous clots. She then began to menstruate profusely 
every two weeks until about six weeks prior to admission when she began to flow and 
continued until the date of admission. During this period, she lost weight and be- 
came weaker. Examination revealed an acutely ill young female showing evidence of 
a marked secondary anemia and loss of weight. The lungs showed evidence of 
moderately advanced tuberculosis. The heart was grossly negative, Pectal: Cervix 
was small and posterior; uterus anterior, normal in size, shape and consistency and 
insensitive to motion. Adnexa and parametria were grossly negative. Laboratory 
data: Blood: E.B.C. 1,972,000; W.B.C. 8,800; poljTnorphonuclears 58 per cent; 
l-VTuphocytes 42 per cent; Hg. GO per cent. Urine: Neg.ative. Blood pressure: 
105/55. Sputum: Positive for acid-fast bacilli in large numbers. Operation: 
Dilatation and curettage, insertion of radium 50 mg. for eight hours. Gross findings: 
Uterus normal in size and position. Curettings considerable in amount. Microscopic: 
Endometrial hyperplasia (Fig. 1). 

Second admission on Aug. 19, 1924. Interval history: After leaving the hospital 
patient was improved for one month. The bleeding had stopped. The following 
month she had profuse vaginal bleeding which lasted for two weeks. During these 
bleeding spells, she became dizzy and very weak. After receiving conservative treat- 
ment for several months with no success, she was advised to return to the hospital. 
Examination revealed a grossly negative pehds except for vaginal bleeding,^ The 
physic.al findings and laboratory data were similar to those on tho previous admission. 
Operation consisted of curettage and in.‘=crtion of 25 mg. of radium which remained 
for sixteen hours (400 mg. hr.). The gross findings revealed tho uterus to be normal 
in size and position, and curettings moderate in amount. JiTicroscopic: Endometrial 

liyporplasia. 

at .a mcctfnK of the New YorJt Obstetrical Society. Jnriuarj' 11. 10S8. 
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salpingectomy at the age of eighteen. Menstruation, wliich beg.an at eleven, was 
irregular. Tlie last menstrual period was April 15, 1935; and the expected date of 
confinement, Jan. 22, 193G. Spotting occurred in June and July. Tlie patient felt 
dizzj’’ occasionally. She began to attend another clinic on November 3. AVlien 
examined at this clinic on November 24, she was told that she was perfectly well. 
She became ill November 2G. Pains in the epigastrium, radiating to the back, 
occurred at intervals of from ten to fifteen minutes. The patient became very rest- 
less, vomited, and suffered from severe cold sweats. 

On admission, the patient was in profound shock. She was cyanotic and restless. 
Blood pressure was unobtainable. The pulse was rapid and thready, the .skin cold 
and clammy. The pupils reacted sluggishly to light. The tongue was dry, and the 
breath had a foul odor. The heart rate was increased. The lungs were clear. There 
was evidence of marked loss of blood. There was generalized abdominal tenderness, 
but no rigidity. A mass in the abdomen extended to three fingers above the umbilicus. 
The fetal outline was indefinite, and the fetal heart was not heard. On rectal exam- 
ination, the cervix appeared to be dilated one finger. No pre.scnting part was felt 
in the cervix. Diagnosis was either premature separation of the placenta, or ruptured 
uterus of unknown etiologj’. 

Operation was performed November 2G, two hours after admission. A left 
paramedian incision was made. A moderate amount of fluid blood escaped when 
the peritoneum was opened ; numerous blood clots were scattered through the 
abdominal cavity. The fetus, lying free in the peritoneal ca'vity, was easih' de- 
livered, together with placenta and membranes. The membranes were attached to 
what was apparently the right broad ligament. There was no tube on the left 
side. An ovary atached to the left cornu appeared to have a corpus lutenin of preg- 
nancy. The uteru.s was about the size of a three months’ pregnancy. The abdomen 
■was sutured in layers without drainage. During the operation, the patient received 
1,000 c.c. of normal saline and 500 c.c. of citrated blood, to whicli she reacted well. 
She was returned to the ward in fair condition. Slie was then placed in the shock 
position and given morphine sulphate, hot blanket.®, and another infusion of 1,000 
c.c. of normal salt solution. 

The fetus was that of a premature female weighing 2 pounds, 13 ounces. 
Autopsy showed both lungs to be purple and atelectatic;, and there was moderate 
congestion of the cerebral vessels. The placenta measured 20 by 10 by 1.5 cm. 
It was composed of two lobes, to the maternal .surface of one of which a fallopian 
tube was attached. 

The abdominal wound healed by primary intention, except for a slight superficial 
infection, which developed on tlie thirteenth postoperative day. This was followed 
by a pelvic cellulitis on December 10, the fourteenth postoperative day. Con- 
valeficence otherwise progressed steadily, and the patient was discharged in good 
condition on Jan. 3, 193fi, the thirty-seventh day after operation. 
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50 mg. of radium for eight hours (400 mg. hr.) Gross findings sliowed uterus to be 
normal in size and curettings moderate in amount. Microscopic: Endometrial 
hj-perplasia. 

Fourth admission on Oct. 25, 19.35. Interval history: For two months following 
the previous admission, the menstrual periods became irregular and less profuse. Slie 
then began to bleed profusely and passed large clots with the following menstrual 
period. In April, 1929, she received four roentgen ray treatments (300 r). Tlie 
periods became irregular and the flow was scant until tlie latter part of 1932, when 
the periods became profuse and lasted from ten to twelve days. In February, 1933, 
the patient received two roentgen ray treatments (350 r). Bleeding dimini.shed and 
the menses became irregular. This continued until the early part of 1935 when 
periods became profuse with passage of large clots and associated with pain. 
Painful menstruation was observed about one month prior to admission. Examina- 
tion revealed a grossly negative pelvis. The uterus was curetted for diagnosis. 
Curettings were moderate in amount including a small endometrial polyp which was 
firm in consistency. Microscopic: Endometrial polyp with secondary adenocarcinoma 
(Fig. 2). The patient then received four roentgen ray treatments ((500 r). 

Fifth admission on Nov. 11, 193(5. Interval history: Since discharge from the 
ho.spital, patient had no .symptoms but returned for panhysterectomy. Examination 
revealed findings similar to previous admi.ssion. Panhysterectomy was done. Micro- 
scopic: Endometrial hyperplasia, adenomyosis, and endometrial polyp with secondary 
adenocarcinoma. 

Since operation, the patient has been followed very carefully. She has increased 
in weight, feels perfectly well, and examination reveals a negative pelvis. 

COMMENl’ 

One of the most striking clinical observations in this ca.se has been the persistence 
of vaginal bleeding after small repeated doses of radium and roentgen ray. Tlie 
hyperplasia of endometrium has been marked. I'liis seems to indicate that the amount 
of irradiation employed was not .sutlicient to control the factors involved in the 
stimulation of the endometrium and vaginal bleeding. Whether or not this is the 
re.sult of excessive stimulation with estrin, it is very difficult to say. The cjucstion 
of repeated irradiation as a cau.'jative factor in the production of adenocarcinoma 
has been covered bj' rei)orts of Fournier, Rtrachen and others who found that adeno- 
carcinoma had existed prior to the irradiation for the supposed benign lesion. 


SUMMARY 

1. A case of endometrial hyperplasia with sub.ectiuent adenocarcinoma in a young 
girl is reported. 

2. Persistent vaginal bleeding after irradiation .should be thoroughly checked by 
repeated curettage and endometrial study. 

3. Persistent hyperplasia of the endometrium after repeated irradiation .should 
be closely followed. • 
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DIHCU.S.SION 

DR. IIOW.XRI) C. TAYLOR. .IR. — D is almost inconceivable that a carcinoma of 
the corpus could have a." a precanccrou" Ic'-ion anything but a hyperjihi^tic lesion of 
some tvjjc. The gretit fjiicstion i.~ whcthi-r v.v are always dealing with a single entity 
when we talk about endometrial liyjs'rplasia. Ordinarily, wla-n we u.“c this term, v.c tire 
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Third admission on Jan. 26, 1929. Interval history: Since patient left the hos- 
pital she had irregular menstrual periods but not profuse. There was no associated 
pain present. Foi about one year prior to admission, the flow again became more 
profuse. She was advised to return to the hospital. Examination revealed a grossly 
negative pelvis except for vaginal bleeding. The ph 3 -sical findings and laboratory 
data were similar to those on previous admission. She had curettage and insertion of 


Eiff. 1. — ^Hyperplastic endometritis in a girl 18 years of age after one year of profuse 

menstruation. (X200. ) 




Pig. 2. — ^Endometrial hyperplasia, adenocarcinoma after three doses of radium 400 
mg. hr. (1023. 1924. 1020). and three doses of roentgen ray (300 r in 1929, 305 r in 
1033, and (JOO r In 1035). (X200.) 
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weak. Later her general condition improved and on December 17 another paracentesis 
was done, withdrawing two and one-half gallons of fluid. Her general condition 
improved so markedly that on Jan. 2, 1936, a laparotomy was performed. The in- 
cision was suprapubic, but above tlie umbilicus because of the distortion due to the 
heavy apron of fat. Two gallons of fluid were withdrawn from the large left ovarian 
cyst. The right ovary was the size of a large orange. Both ovaries were hurriedly 
removed and the abdomen closed. Her postoperative course was uneventful and she 
left the hospital Jan. 22, 1936, weighing 298 pounds. 

The pathologic report was as follows: Multilocular pseudomucinous cystadenomas 
of ovaries (benign). (The right ovarian cyst measured S by 5% by 2 cm. and the 
left ovarian cyst measured 23 by 8^4 by 10 cm.) 



Fig. 1. Fig. 2. 

Fig. 1. — Photograph, taken shortly after admission before a paracentesis, shows 
enormous distention of the abdomen and large apron of fat. Weight 400 pounds. 

Fig. 2. — Taken Dec. 1, 133 G, after removal of the ovarian cyst and llpectomy. .She 
weighed 281 pounds at this time. 

The patient improved satisfactorily at home, but was still liandicappcd by tlio 
largo apron of fat. She was rc-admitted to the ho.«pital April 23, 1936, for a 
lipectomy. A fatty panniculus, weighing 19 pounds was removed. She loft the 
hospital April 8, 1930, weighing 2S1 pounds. 

The patient has been active and verv- well since the last operation. A month after 
her last di.=miss.al .she went to a “talkie” for the firnl time in her life. 

Cornjnail . — This patient had a jntuitary tj-pc of obesity ns well ns an enormous 
ovarian cyst, fiho was in a critical condition on admission and therefore a gradual 
dccoraprc.“sion of the tumor was refiuircd. IVc believe this con.servativc or guarded 
procedure was the chief factor in the final satisfactory results. Immediate removal 
of the cysts probably would have licen fatal. 

1067 FiKCttn: Buii.diko 
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thinking of the iij’perplasia of the menopause, or the years just before the menopause, 
which is associated witli certain ovarian changes and possibly with a specific hormonal 
blood pattern. We certainly cannot say that carcinoma arises as a result of that 
specific type of hyperplasia. On the other hand it is probable that it arises on the 
basis of some local or diffuse hyperplastic changes, persisting in the menopause and 
perhaps develoiiing on an entirel}' different basis from the classical hyperplasia. 

DE. JAMES A. COESCADEN". — ^Eadium is an irritant, but irritants that we 
thinlc of as causing carcinoma are persistent irritants. In otlier words, if we think 
of radiation as a stimulant of malignancj'^, we should think of it as a mild, persistent 
stimulant and not that which produces the acute destructive change that occurs after 
the application of 400 mg. hr. to anj- localized spot. 

Statisticallj’-, the occurrence of carcinoma following radiation, irrespective of 
the cystic and glandular hj'perplasia, is rare. We have about 1,500 cases of women 
treated by radiation and followed for an average period of seven and one-half years. 
There have occurred three cases of carcinoma of the corpus. This is probably a 
much smaller incidence tlian that among a like number of women, age for age. 


AN UNUSUAL OVARIAN CYST 
Harry M. Nelson, M.D., Detroit, Mich. 

R EFEEENCES to largo ovarian cysts aio not uncommon in medical literature; 

however, reports of enormous tumors have become ratlier rare because of earlier 
surgical interference. 

Tlie case I am reporting is of interest because of tlie huge size of the patient 
as well as the tumor and because of the adaptation of the method of treatment for 
her particular requirements. 

Mrs. M. H., aged 3S years, was admitted to Woman's Hospital Dec. 7, 1935, com- 
plaining of swelling of the abdomen, dyspnea, and palpitation. 

The patient had been well as a child. Her menses started at the age of 14. They 
were regular and lasted five days, until five years ago when they became irregular 
and a little more profuse. The last menstrual period was November 20; it was rather 
profuse and lasted seven days. 

She had had 7 full-term pregnancies, 5 children living and well. The sixth preg- 
nancy terminated in a placenta previa. The baby died .at birth and the patient 
had a hemorrhage at the time of delivery. The youngest child is six years of age. 

There had been a steady increase in weight for the past ten years. Three years 
ago she noticed that her abdomen had increased in size. Since that time her activities 
became increasingly- limited because of pressure and shortness of breath, particularly 
within the past five months. For the past two months she had been confined to 
bed. The patient believed that the swelling of her abdomen had increased full}’ 
a third in size in the last six weeks. 

She entered another hospital for treatment early in November and was sent home 
after a week. It was felt that nothing could be done for her. 

Examination on admission revealed an extremely obese white woman, acutely 
ill. Her weight was 409 pounds. Temperature 100° F. ; pulse 120; respirations 30, 
r.apid and shallow. Her pulse was irregular and weak. Her abdomen was tensely 
distended with a large cystic tumor mass. There was a large apron of fat which 
extended to the knees. Hemoglobin, 79 per cent; E.B.C., 4,020,000; tV.B.C., G,450. 
The urine showed a trace of albumin. Noniirotein nitrogen 37.1 mg. per 100 c.c. of 
blood. 

On December 8 an abdominal paracentesis was performed and three gallons of 
clear yellowish fluid were removed. The patient ’s pulse became rapid and rather 
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upper quadrant and there appeared to be one engaged in the inlet to the pelvis. The 
vulva was greatly swollen as illustrated, and there was a clear serum oozing from a 
rupture of skin at the lower portion of the left labium majus. Blood pressure 
170/120, temperature 101° F., pulse 100, urine albumin 4-plus, white blood count 
28,150, hemoglobin 05 per cent. 

Notwithstanding the toxemia .several consultants agreed upon cesarean section 
as choice of procedure. A low cervical operation was completed in thirty-five minutes 
with patient under cyclopropane anesthesia and delivery of female double o^mra twins. 
Convalescence was characterized by gangrenous slough of the skin and mucosa of 
the inner surfaces of both labia majora. Infection of the ulceration was the cause 
of some fever which ranged to 102° F. for a couple of weeks. A leucocytosis was 
noted of 30,000 (polymorphonuclear leucocytes 85 per cent). The toxemia was 
treated by intravenous magnesium sulphate, glucose and free fluids, and salt-free 
diet. There was some anemia (R. B. C. 3,100,000) and she received one transfusion. 



Fig. 2. — Photograph of vulva three day.s after operation .sliowlng .sloughing area on 

e.'ich labium majus. 


Tlic gangrenous ulceration responded to dry trenlinent with tiinnic acid powder 
and was almost entirely lieahnl at end of twent\‘ d.ays in the hospital. 'I’lie edema 
of vulva subsided in throe or four days and that of the legs suid feet at the end 
of ten days. The infants weighing 7 pounds, 3 ounces iind 0 poumls, 5 ounces, re- 
spectively, at birth, nursed and did well and left the hosi)it:il with the mother on 
the twentieth day. 
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GANGRENOUS VULVAR EDESIA NECESSITATING 
CESAREAN SECTION 

Richard Torpin, M.D., and Robert Battey Crichton, M.D., 

Augusta, Ga. 

j^ASSn^’E edema of the imlva in pregnancy is quite rare, tliere being- but ten 
iTi references in the literature in the last twenty years. Usually multiple punc- 
ture, before labor is complete, allows enough collapse for delivery to take place 
througli tlie vagina. However, there have been several cases reported in which 
the question of cesarean section is discussed. 

An interesting fact is that the edema was of the labia majora while that pic- 
tured in two cases bj' Thorp and Wangeman was of tJie labia minora. In our 
case the inner surfaces of both labia majora became gangrenous and sloughed oif, 
exposing the subcutaneous tissues in a craterlike ulcer which measured 2 by 10 
cm. in the left labium, smaller in the right. 



Fig-. 1. — Photograph of vulva just prior to operation. 


Case Seport. — Primipara, colored, aged 23, stocky constitutional type, normal 
weight of 150 pounds at full-term pregnancy, admitted in labor at onset of first 
stage. About two weeks before, she began to have edema of feet, legs, and face. 
She had never attended clinic or had had any prenatal care. At about the same 
time she began to have headache, coinciding with sudden rapid enlargement of the 
abdomen. She began to have a few labor pains two days before entrance to the 
hospital and at the same time developed massive edema of -vulva. She gave a 
history of fluid discharge from vagina for two days. 

Physical examination of negro female in some distress, face slightly puffed, heart 
tones fair quality, lungs normal, abdomen very large. There appeared to be 2 
fetuses -with one fetal heart heard in the left upper quadrant, abdominal rate 134, 
another in the right lower quadrant, rate 125. One head was palpable in left 
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The patient nras admitted to St. Mary’s Hospital, Orange, N. J., for laparotomy; 
the preoperative diagnosis was (1) chronic appendicitis and (2) retroversion of the 
uterus. At operation a rather unusual picture was presented. The uterus was small 
and completely retroverted. The left tube appeared to be normal but the left 
ovary was enlarged to twice the normal size and contained numerous small cysts. 
A search of the right adnexal region revealed the complete absence of the right 
ovary and the presence of a stump of the right tube, inch long, buried in 
adliesions involving the broad ligament and the right parietal wall. These adhesions 
were rather linn in character and extended upwards to involve the cecum. The 
appendix was found to be only % inch long, surrounded by adhesions at the 
ileocecal junction. 

The diminutive appendix was removed, the cystic area of the left ovary resected, 
and the uterus suspended. The pathologic examination showed the appendix to 
contain polymorphonuclear leucocytes and lymphocytes scattered throughout the 
muscular wall. The piece of resected ovary was composed of small follicle cysts. 
The patient made an uneventful recovery and was discharged on the tenth post- 
operative day. Hollowing the operation she was relieved of all abdominal symptoms. 
The menses occurred at twenty-six-day intervals, four days in duration, for the first 
two periods, and subsequently decreased to two and one-half days with correspond- 
ing diminution in flow. 
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VESICOVAGINAL FISTULA REPAIRED WITH RUSTLESS 

STEEL WIRE«‘ 

Henry D. Furniss, M.D., F.A.C.S., New York, N. Y. 

C ASE 1. — Woman, 24 years old, had been wearing a wishbone gold contraceptive 
pessary for four years. In spite of this she became pregnant in August, 1937. 
The pessary was removed; following this she developed a rectovaginal fistula. Evi- 
dently, one end of the pessarj- liad become embedded in the rectovaginal septum. 

She was first seen on Oct. 25, 1937, at which time a reclova^nal fistula, situated 
in the mid-line, at a point opposite the external cervical os of a normally positioned 
uterus, was found; tlii.s was vj cm. in the truiisverHC, by % cm. in the antero- 
jiostcrior direction. On the right, there was a dense scar running from the cervix to 
the lateral wall of the vagina. The vagina was unusually tight. Operation was 
deferred because of pregnancy. She returned for operation in February, having had 
a midwife terminate the pregnancy in November. 

Oprration . — To obtain sufTicient room, a left .Sehiiehardt inei-^ion was made. With 
the index finger, of the doubly gloved left hand, in the rectum, the fistula was brought 
into view, and the .scar tissue around the edges was di.“.sectcd out. The rectum wa.s 
then separated from the vagina. With four .sutures of 00 Medrafd wire (nickel 
copper alloy) the rc'-tal .“ide of the fistula was clo.sed, the sutures going to the mucosa, 
but not into the rectum. Four similar .‘•utures were placed in the vaginal mucosa, 
at a ri'dit angle to tliC other.-?. The f-atlmchardt incision was clo.xed with catgut. Gn.® 
bc'mn to escape from the fi.“fula on the third day, and there was fecal incontinence 
wla-n the bowel'? moved on tiie fourth day. March 7. Itt.'JS. the vaginal siiftire.s were 

at a rr.cctimr of tlie New York Ol<--tetrIc:<l Society, Marcti h, 



UNILATERAL ABSENCE OF THE FALLOPIAN TUBE 

AND OVARY 

Daniel R. ]\Iishell, M.D., Newark, N. J. 

R ecently a case was observed at laparotomj' in which the entire right ovary 
and major portion of the riglit tube were found to be absent. This rather 
unusual finding prompted a search of tlie literature and some very interesting facts 
and theories were revealed. Tliis condition is sufficiently rare to be reported in 
detail. 

A. M., aged 24 years, white, married one year, never pregnant, was first seen 
complaining of pain in the right lower abdominal quadrant. The pain was con- 
tinuous, dull and aching in cliaraeter, accompanied by intermittent sharp exacer- 
bations, duration of sj'mptoms eiglit months, becoming progressively worse. Eighteen 
montlis previous to the present illness the patient liad an attack of severe pain in 
the right lower abdomen, duration one week, not accompanied by vomiting or rise 
in temperature, nor nece.ssitating confinement to bed. Previous to this episode 



Eigr. 1. — Diagrammatic sketch with uterus pullecl forward and to the right showing: 
(1) Absence of right adnexa, (2) adhesions extending to cccum and appendix, 
(3) cystic left ovary. 

there Was no history of any abdominal pain. The menstrual history was rather 
interesting. Menarche occurred at the age of tliirteen; the periods were regular 
every twenty-eight days, duration four days, normal in amount, no dysmenorrliea. 
During the past year the patient noticed that the periods, althougli regular, were 
decreasing in the amount of flow. During the past four months the period con- 
sisted of slight staining, duration one day. It was also noticed tliat the abdominal 
distress became more intensified just prior to the onset of the menses. The past 
history revealed no previous operations or severe illnesses, no marked change in 
weiglit, no history of vaginal discharge or backache. 

' Upon physical examination the patient seemed well-developed and nourished and 
in good general health. Abdominal examination revealed an area of marked tender- 
ness over the right lower quadrant, especially pronounced over McBurney’s Point. 
Bimanual examination showed no evidence of inflammatory changes in the vulva or 
vagina; the cervix wa.s quite small and pointed upwards, the corpus rather small 
and retroverted. The right adnexa were not palpable; the left ovary was moderately 
enlarged and prolapsed in the culdesac. Urine and blood examinations were normal. 
The Wassermann test was negative. A gastrointestinal series was essentially nega- 
tive, the appendix not visualized. 
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TECHNIQUE 

The full length of the male end of the punch is inserted into the cervical canal, 
with its female jaw on the outside, It is then maneuvered into i)ositioii so that 
a specimen can be obtained from any desired portion of the cervix, whether it be 
the upi)er lip or the lateral sides. 



FiR"- !• — Komo^'able ba.cjcct .^prinfi’; b, ciittinpr Jaw.'!. 



Pi". 2. A. Fr'^iit vicv.-, /-bowinc a)>jwriranv!‘ of lowor lip aft'-r biopsy. }!, I/ilonil 

vi>'W, sbowl.'iR fxti-nt (if blops.v- from iMclr rjial on l/i) towarri an Inward IcnirtJi of IJi 
rnm 'fb). Blopsc :p<cirnfri inoaFiirlns; IG imn. In bncth, I mm. in wMtli. and 
niim in ft, Endo<;* rvix, b, ccivkal lip, o, jHirtio vaR-inail.'!. 

Bv means of a firm, forceful momeiilary pre.-vuro, ;in>i llicn by it "uddcn, mon' 
forceful to the blmhv, the specimen is eiit .'iii'l forced into flie sj/ring 

basket. Bv slidilig ih'* Icfshct off the lower jaw when the hrindles are extended, tin; 
s(->cimen is sit.apU' reniov>-d, .'Should th.e specimen remain in the lower jaw, it C.an be 
pti‘ii-4 oat with She shin end of the *-'prir:g ImsI.'es. 

rui Not.-rsi MiriitOAF .\vj:N'rr 




MARYAN: SCISSOR TYPE CERVICAL BIOPSY PUNCH 
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found free in the vagina; the ends had been shotted -witii one sliot. Tiie hstula iras a bit 
smaller than when operated upon. Tlie deeper metal sutures could not be felt either 
by rectum or vagina, but were shown by x-ray picture. 

She will return in two or tliree months for operation. Then I shall make a 
bilateral Schuschart incision, put a Barnes’ bag in the rectum, and by traction get 
a better exposure, and divide the rectal sphincter completely, posteriorly, to obviate 
either gas or fecal pressure. I dislilce the necessity of doing a preliminary colostomy. 

Case 2. — Woman aged 31 years, had a complete perineal laceration, that was 
.sutured immediately. Healing was good except for a small portion one-half inch 
from the introitus, one-sixteenth of an inch in diameter. Through tliis there was 
gas and slight fecal incontinence. The ends of the spliincter ani muscle were slightly 
retracted, and only when tlie bowels were loose was there any escape through the 
anal orifice proper. 

Operation . — The scar tissue was dissected out and the anal mucosa separated from 
the vaginal structures. In this way the rectum was thorouglily mobilized. The open- 
ing was then %(. of an inch in diameter. With interrupted sutures of Medrafil No. 
00 sutures, so placed that they came just short of the rectal mucosa, this was closed. 
These were placed in tiers, thus building up the perineum, and approximating the 
ends of the spliincter ani muscles. The vaginal mucosa was closed udth silkworm 
gut sutures. Healing was uneventful. On two occasions since leaving the hospital, 
there has been a slight serous discharge from the skin just above the anal orifice, 
lasting only a few daj'S. She has experienced complete relief. For years I have 
endeavored to limit the use of catgut, because of the uncertainty of its absorption 
time, and the wound irritation caused by it. I have found the steel wire satisfactory 
likewise in closing a colostomy opening, and in the closure of the rectus fascia in 
several suprapubic cystotomies where drainage had been employed. 

54 East 62a’-d Street 


A SGISSOB TYPE CERYICAL BIOPSY PUECH«' 

H.vrry 0. Maryan, M.S., M.D., Chicago, III. 

A DEQUATE biopsies of the cervix uteri are essential for the accurate liisto- 
** pathologic diagnosis. The biopsy should be large enough to include the endo- 
cervix, the cenucal lip, and the portio vaginalis portion. 

It is not always easy to obtain adequate-sized biopsies with scalpel or scissors, 
even by a skilled technique. Therefore, I have devised a simple, scissorlike cervical 
biopsy punch to facilitate obtaining cervical biopsies. 

This (Eig. 1) consists of a pair of handles with a spring and roller attachment, 
a shaft with a mortise or Bruening lock, and the male and female blades. Beneath 
the female jaw there is attached the removable basket spring wliich retains the 
specimen. The handles are so aligned that the object is always in direct line of 
vision. The spurs on the handles prevent the hand from slipping when pressure is 
applied. The solid, upper, male cutting blade, and the lower, open,- female jaw 
measure 16 mm. in length, 4 mm. in width, and 5 mm. in depth, and may be opened 
to a distance of 12.5 mm., or 0.5 inch. The male blade is invaginated into the 
female jaw by means of a lower shaft, slotted to insure the proper aligning of the 
jaws. 

This punch is capable of obtaining a biopsy 12.5 mm. or thicker from a dense 
cervix. The maximum specimen obtained (Eig. 2) will measure 16 mm. in length, 4 
mm. in width, and 12.5 mm. in depth, and will include the three areas of the cer-^: 
the endocervix, the cervical lip, and the portio vaginalis. A specimen of any desired 
length up to 16 mm. can be obtained. 

’Presented at a joint meeting- of the Chicago Cjmecological and the St. Xiouis 
Gynecological Societies, February 19, 193S, Chicago, 111. 

Alade by V. Mueller and Co., Chicago, 111. 
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patients, such as those who suffer from yaws, leprosy, malaria, and 
relapsing fever, but a pseudopositive result due to pregnancy itself has 
not been definitely substantiated. An apparent problem is the detection 
of the syphilitic prenatal patient who gives a single negative 'Wasser- 
mann reaction and goes through pregnancj’’ undiscovered, yet gives 
birth to a franidy infected infant. Different modifications of the Was- 
sermann test have yielded variable results. There is need therefore 
for the universal adoption of a technique of proved value by lalioratories 
and this must be brought about in all communities bj’’ cooperation be- 
tween the groups immediatelj’’ concerned. As another means of iden- 
tification the more sensitive precipitation and fiocculation tests can be 
used as confirmatory measures. Instances are loiovm of cases in which 
the Wassermann test was consistently negative and the precipitation test 
positive, with the converse likewise true. A routine combination of these 
diagnostic agencies must be developed in order that the gi’eatest numlier 
of latent syphilitic prenatal patients may be detected. "Where dis- 
crepancies in both tests exist or where equivocal results are obtained, a 
thorough inventory is essential, Avhieli should include the repetition of 
the tests as well as a thorough scrutiny for significant data in the 
previous history of the patient. This may need to be extended to the 
husband and other children. 

That pregnane}’’ itself has an inhiliitory and protective effect on 
sj^hilis has been contended by many authorities. It is unfortunate 
that up to the present time no test has been demsed wliicli is alisolutely 
specific and completely sensitive, and there may be infrequent instances 
of completely negative results in prenatal patients who are undoubtedly 
syphilitic. Here, a carefully taken liistory and clinical manifestations 
irrespective of serologic findings may serve to detect some of these un- 
usual eases. Again, where the disease is suspected serologic examina- 
tions repeated at short intervals may subsequently yield a positive 
result. 

It is quite emdent that inadequacies, no matter how rare, demand 
further standardization of processes and procedures and these should 
be, as already stated, the task of the agencies concerned. It has been 
shovm very definitely that where the diagnosis of sjqihilis has been estab- 
lished not later than the fifth month of pregnancy efficient treatment 
will prevent the transmis.sion of the disease from mother to offspring in 
approximately 95 per cent of the cases. Enough is knovm of such sue- 
cessful methods of treatment to a.ssure the eradication of eonganitnl 
s^qihilis in practically all instances and to make of the transmitted type 
of the disease a medical rarity. Again, it is the ta.sk of the medical man 
who undertakes the care of pregnant women to assume responsibilil}' 
and to qualify himself accordingly, because the precautionary legislation 
already adopted by certain states will undoubtedly be invoked by others- 
within a .short time. The fight against .s^-philis .should conslitutc one of 
the mo.st important present-day aims of preventive medicine. 

J). Hpdsrr. 



Editorial 


Syphilis and Pregnancy 


T he world has become roused to the significance of sjq^hilis in our 
social structure. A more or less insidious infection, its consequences 
well known, effective treatment a matter of common knowledge, yet we 
have hesitated to attack it in an open manner. The medical profession 
has been acquainted for a long time with the deplorable results of un- 
recognized and untreated manifestations of this world-wide affliction. 
Progress in its handling received a great impetus in recent times by 
the outstanding discoveries of Wassermann and Ehrlich, and their co- 
workers and successors. Yet evidently, publicit.y was necessary in order 
to disseminate this valuable technical knowledge and apparently this 
is now being accomplished. Governmental agencies have come to the 
assistance of the medical profession both here and abroad. An aroused 
public interest has stimulated legislative enactments such as the laws 
recently placed on the statute books by New ^ ork and other states, 
calling for premarital examinations and serologic tests in pregnancy. 


The responsibility for carrying out these measures and their in- 
terpretation rests upon the doctor and he must prepare himself accord- 
ingly. How well is he equipiied to do this? In other words, to eradicate 
congenital sj’philis with its attendant loss of life and the physical dis- 
abilities which develop in those infants who survive. Tlie diagnosis o 
the disease in prospective parents and its adequate treatment aie o 
equal importance. 

Since the highest attack rate occui’s between the sixteenth and thiity 
years of life, which corresponds in a measure with the active diildbear- 
ing period, the incidence of syphilis in the ]iregnant woman is a lu’ob- 
lem which merits attention. Most well conducted hospital c mics 
have for maiw years carried out serologic tests in theii patients m 
the clientele of the private physician has not been subjected to simi ai 
methods of diagnosis. The legal measures now being introduced will 
enforce upon all pregnant women the serologic tests. In auBinorit>, 
certain clinical manifestations of the disease maj be ^ 

physician must familiarize himself Avith tliesc so that, i piesen , lej 
may be recognized. Serologic tests, as a matter of fact, are of no aid in 
the early stage of the primary lesion and in many instances o ^ ^ 
stages. The iiuiocuous erosive chancre of the cervix lequiies ai ^ e 
studies for confirmation. It has been found that the giea majoii .. o 
sMihilitic prenatal patients are clinically latent anc t la a 
history can be obtained in less than half. Tliis s lov s le nee 
routine serologic tests. Positive reactions may occur in nonsjpii 
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CHICAGO GYNECOLOGICAL SOCIETY 
Joint Meeting With the St. Louis Gynecological Society 
MEETING OF FEBIWAEY 19, 1988 
Tlic iollowing papers were presented : 

A Scissor Type Cervical Biopsy Punch. Dr. Harry 0. Maryan. (Dor original 
article, see page 707.) 

Cesarean Section — ^An Analysis and a Discussion. Dr. Win. C. Stude. 
Results of Cultures of the Uterus at Cesarean Section. Dr. T. K. Brown. 
Etiology of Cervicitis. Dr. Melvin A. Eoblec. (For original article, see page 
lO.SO, June, 1938, issue.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MANGE 18, 1938 
The following papers and discussions were presented: 

Rhythmic Changes in the Skin Capillaries and Their Relation to Menstruation. 
Dr. John I. Brewer. (For original article, sec jiagc 597.) 

Unpredictability of the Phenomena Accompanying the Menstrual Cycle in 
Normal Women. Drs. Julius E. Luclcner, Hans Wachtel, and Samuel So.skin. (For 
original article, see page 612.) 

Large Degenerated Suhserous Myoma. Dr. Irving F. Stein. 


WASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF NOYEMBEE £7, 1937 
The following papers and discussions were presented : 

The Use of Vitamin E in the Management of Repeated and Threatened 
Abortions. Dr. .T. Keith Cromer. 

The Relative Value of Pure Oxygen and of Carbon Dioxide Mixtures in Ex- 
perimental Resuscitation. Drs. N. J. Eastman, R. B. Dunn and .losoph Krciselman, 
(For original article, sec page .571.) 


NEW ORLEANS GYNECOLOGICAL AND 
OBSTETRICAL SOCIETY 

MEETING OF JANUABT SI, 1938 
The following papers were pre.^onted : 

The Elliott Treatment of Pelvic Inflammatory Diseases of Women as Used in 
fhp Office of Private Practice. Dr. Earl C. Smith. 

Ruptured Hemorrhagic Ovarian Follicle Complicating Acute Appendicitis. 

Dr. L. EeDoux. 

MEETING OF AFEIE SI, 193.S 

The following paper was pro.'-cntcd: . ■ i 

Granulosa Cell Tumor of the Ovary. Dr. Eugene H. Countiss, (l or onginai 

.article, see page 680 .) 


Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF JANUABY 11, 19S8 

Endometrial Hyperplasia (Puberty) Adenocarcinoma, Fifteen Years’ Follow- 
Up. Case Report. Dr. Vincent P. Mazzola. (For original article, see page 698.) 

Congenital Absence and Traumatic Obliteration of tbe Vagina and Its Treat- 
ment with Inlasring Tbierscb Grafts. Dr. Virgil S. Counsellor, Rochester, Minn. 
(By invitation.) (For original article, see page 632.) 

The Persistence of Gonococcal Infection in the Adnexa. Drs. W. E. Studdiford, 
W. A. Casper, and E. M. Scadron. 

The Dilating Bag in Obstetrics. Dr. Edward G. Waters. (For original article, 
see page 639.) 


MEETING OF FEBBUABY 8, 1938 

The following papers were presented: 

The Diet of the Pregnant Woman. Dr. E. V. McCollum, of Baltimore, Md. 
(read by invitation). (For original article, see page 586.) 

Fetal Respiration and Its Bearing Upon Injuries of the Newborn. Dr. Frank- 
lin F. Snyder, of Baltimore, Md. (by invitation). 


MEETING OF MABCE 8, 1938 
The following papers w'ere presented: 

Vesicovaginal Fistula Repaired With Rustless Steel Wire. Case report by Dr. 
H. D. Furniss. (For original article, see page 706.) 

Some Present Day Problems in Syphilis and Pregnancy. Dr. J. R. McCord, of 
Atlanta, Ga., by invitation. 

Vesicovaginal Fistula After Complete Abdominal Hysterectomy. Dr. Albert H. 
Aldridge. 


OBSTETRICAL SOCIETY OP PHILADELPHIA 
MEETING OF FEBBUABY 3, 1938 
The following paper was presented: 

Carcinoma of the Cervix. Dr. Norman F. Miller and Dr. Clair E. Folsome. 
(For original article, see page 545.) 
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of the heart as one of the best indices, 
SsociSion ^ according to the classification of tlie American Heart 

There IS a thorough discussion of congestive heart failure, and he feels that a 
aeatJi rate from 2 to 3 per cent among gravidocardiacs appears irreducible at the 
present time. Congestive heart failure he states is a factor in 70 per cent of the 
cases fatal from this complication. The material he has worked over indicates that 
the prognosis in heart disease during pregnancy grows worse witli advancing age, 
although it does not exceed what might have been expected among women without 
heart disease, and he states that there is no evddence that pregnancy as such has 
increased this death rate. 

^ The effects of various cardiac lesions on prognosis are fully described. The author 
discusses the various factors offered to show that childbearing influences tlie 
rheumatic heart or pathologic processes in the heart, and presents his own ideas 
as to the onset and development of congestive failure. The various complications 
of valvular heart disease during pregnanej' from his own experience and from the 
literature are discussed, with an analysis of the different views held. 

There is a splendid chapter on the management of pregnancy and rheumatic heart 
disease, and the author ascribes credit to improved prenatal care for the reduction 
in the death rate. He considers as an indication for the interruption of pregnancy 
heart failure which does not respond to treatment. Various methods of delivery 
of cardiac patients are presented with statistical reviews from the literature, and the 
summary is quite in accord with the conservative attitude of most American clinics, 
especially as regards cesarean section and sterilization. In discussing the various 
tiTies of anesthesias and analgesic agents, he properly states that the choice de- 
pends upon individual preference and individual study of the patients. The follow- 
ing chapters of this volume discuss the nonrheumatic heart diseases such as bacterial 
endocarditis, cardiovascular 851 ) 111118 , congenital heart disease, degener.ative heart 
disease, hjiihoscoliotic disease and thjToid heart disease. Of particular interest in 
the chapter on degenerative heart disease is the manner in which the author has 
developed the recent views regarding the interrelationship of the increase of blood 
pressure in toxemia, essential hj'pertcnsion and cardiovascular disease, a subject in 
which he and his associates have independently come to quite similar conclusions 
with those which Herrick has propounded. 

This volume is so all inclusive of the various phase.? of the subject, so fully docu- 
mented and moot points in the literature are so thoroughly analj-zed, that it should 
bo useful as a working manual as well as a source of reference to all cardiologists 
and obstetricians. 

— Philip F. Williams. 


The contributions from this well-known Hrench clinic of the year 1937 appear 
under the title of Legons dv Jeudi Soir a la Clinique Tarnicr." Fifteen contributions 
are published in this volume, and they may be considered, in so far as clinical prac- 
tice is concerned, as expressing the present views of this French School. Brindcau, 
the chief of the clinic, opens the volume with a history of cc.^arean section. He 
concludes that the cerric.al segment operation permits a trial of labor and will super- 
sede hj'sterectomics or the operation of Fortes in many in.stancc.s. Metzger diFCu.-=.«es 
the third stage of labor, and counsels conseiwafism. Lanteujoul di.scu.s.se.s pregnancy 
complicated with mj-oma, and concludes that indications for operation are extremely 
limited and during* pregnancy or labor he insi.«ls only on myomcctornie,^. He states 
that on the contrar}-, during the puerperium, it is the attitude of the clinic to have 

recourse to ]iV5tcr<?ctoni\* ^ . , 

Suzor describes the treatment of toxemia and Ilaueh recount.? their exporienres m 
various trials of analgc.ria and ob.=tetr5c narco.si.^. TJio use of ob.stctrie nnalgCFia 
has been increased in their clinic in five yc.ar.-- to from .70 to 70 per cent of the women. 
Tlinre has bccn almost an equal incrra.‘--c in the me of inhalation nneslhc-m with 
fhe use of barbiurates or agent.s of like nature. Hauch concludes that they have 

^ Solr A la rilntaoe Tarnlrr. IMbllrim.! under tlm direction of A. 

BrlffiS.'' rmve.s. tJd rurure.a. VJnot Erdre,,. F.arl.s. 10,>. 
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Review of New Books 


Obstetrics 

This volume on The nectrt in Prej/nancyt l)y Jensen is an outstanding discussion 
l) 0 tli from the standpoint of cardiologj' and obstetrics. The range of topics is 
quite comprehensive, and an analysis of each factor is so detailed that the book is 
unusually complete, and must be regarded as a volume of especial value. The work 
represents an intensive study of the heart cases complicated by pregnancy seen in 
the St. Louis Maternity Hospital over a period of eight years, and in addition 
covers such a wide range of the literature that the bibliography comprises twenty- 
six pages of references. 

Dr. Jensen divides his book into three parts: the effect of pregnancy on the 
normal heart; abnormal cardiac impulse formation during childbearing; and organic 
heart disease and pregnancy. The subdivision of these various headings brings up 
a study on the increase of cardiac work during pregnancy. Here Jensen regards two 
facts as standing out among all the evidence, namely: that in pregnancy the in- 
crease in metabolism may well be the cause of cardiac overwork and that the volume 
of the circulating blood is increased often out of proportion to the increase in 
weight. All factors which have largely been assumed to increase the work of the 
heart during pregnancy have been fully considered. In regard to the mechanism 
whereby the heart meets these increased demands, he discusses increased peripheral 
resistance, the pulse, the cardiac output in pregnanej", oxygen utilization, and circu- 
lation time. The author feels that there is a regrettable inconsistency in opinions 
expressed about most of these subjects and regards them as a fertile field for future 
researches. 

The physiologj' of the normal heart during normal pregnancy opens with a dis- 
cussion of the long dispute over the tendency of the heart to increase in size in preg- 
nancy, continues with the roentgen examination of the heart and the electrocardio- 
gram as a means of examination. He notes that the electrocardiogram undergoes 
changes suggestive of various axis deviations but the irregularity with which the 
heart is displaced precludes any regular occurrence or sequence of the variations 
reported. 

In a short second part of the book the author discusses the abnormal cardiac 
impulse formation during pregnancy, taking up tachycardia, bradycardia, extra- 
systoles and auricular flutter and heart block. As his personal experience he be- 
lieves there is a slowing of the puerperal pulse as compared to that in pregnancy, 
a return to normal from the increased pulse rate incidental to pregnancy, with a 
prevailing basal rest level of the pulse rate. 

In the third part of the book Jensen discusses rheumatic heart disease and 
pregnancy. Commenting on the statistics of rheumatic disease, and the incidence 
of rheumatic heart disease and pregnancy, he notes that the recorded death rate 
gradually has been reduced from 8 to 10 per cent to near 2 per cent, and the average 
death rate in a large series of cases is 4.3 per cent. He notes that heart disease 
ranks among the four or five most important causes of maternal death. For prog- 

’The Heart in Prejtnancy. By Julius Jensen, Assistant Professor of Clinical Mecli- 
wne, Washington University School of Medicine, etc. 371 pages. The C. V. Mosbj 
Company, St. Louis. 1038. 
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eiglitli edition has been most thoroughly revised, a task requiring a good deal of 
rearranging and the ronriting of several sections. Holland may well be proud of 
the fact that in spite of inclusion of all the more recent developments in obstetric 
science and of the addition of many new illustrations and three color plates, the 
book lias grown by only fifteen pages. Thus it remains a manual in the true mean- 
ing of the word, ready at hand for any desired information which it supplies in the 
exact and succinct language of the text, by means of excellent illustrations and as 
well in form of brief abstracts of correlated literature, appended as Guide to Further 
Heading at the end of each of the nine sections. 

That this volume actually has been brought up to date is rather convincingly 
demonstrated by the authentic evaluation of prontosil in obstetric practice and the 
favorable consideration of the classification of pelves as elaborated by Caldwell and 
Moloy. 

— Hugo Elirenfest. 

In a series of monographs, explicitly designed for the benefit (Fortbildung) of 
practitioners, as volume 24, is presented this complete summary of available informa- 
tion concerning the Hole of Vitamines (enpccAally A and C) in Fregnancyfi Its 
author, Gerhard Gaehtgens, is iiarticularly competent to prepare such a summary be- 
cause our present knowledge in this respect to a gi-eat extent must be credited 
to his own investigations. In a brief resume of the contents of this work he empha- 
sizes the fact that clinical and experimental experience proves that there exists 
an indimsible biologic complex behveen pregnancy and the puerperium. In the 
maternal systemic changes in both phaso.s, the purposeful adaptation to the needs 
of the child is omdent. Tliis is brought about by vegetative and hormonal regulation 
as well as by various vitamins. Among them Gaehtgens discusses in detail vitamins 
A and C, fully aware that further research is required in regard to others of tlic 
vitamins. 

In this monograiih the obstetrician will find much new information, in part of 
great practical importance. 

— Hugo Ehrcnfcsl. 

Arnoldo de Moraes’ Manual, Tropedeutica ohstctricag of Obstetrics has reached 
its fifth edition since 1924. It is particularly aimed to fill the wants of practi- 
tioners and students and therefore emphasizes those interventions which do not fall 
into spccialistic hands. As elsewhere, throughout South America, increasing interest 
is shown in prenatal care. The format, illustrations and text conform to previous 
editions. The book is well planned, sufficiently detailed, and is evidently a favorite. 

—II. T. Franh. 


Pre- and Postnatal Care 


'flicse Collected Sl^idicn on the Dionne Quintiijdct.s^ represent the cooperative 
work of nine stafT members of the St. George's School for Children Study of the 
University of Toronto. The six separate studie.s, combined in this volume, deal 
rc.'ipectively with biology, mental growth, early social development, development of 
self-discipline, routine training, and early development in spoken language of thc.se 
remarkable quintuplets. 

Of particular interest to the obstetrician i.« the exitau.stive biologic study made 
bv John M'. Mac.Xrthur and Nonna Ford, which leads tliern to the definite con- 


VllaniiiilinnsliaU In ilcr SclnvnuKcD-rluift mit hesoiKlrTcr IterUckslclitlauiu: <Ier 
Vlt-iinlnc A unA C. Tty Dr. Med, Gerliard G.aehtacns, tlnlvcr.sllal.wfmiienktlnlk zu 
I^ipzik. AVith 21 illiistratton.", lUl panes, l»ul»llsii<-d by Tlieoilor Steinkopff, Drrciloit. 
ItCU. 

Tropcdi-iitlrn «b«.tefrlcn, ITof, AmoMo d<; Mor.'i<-.s, I’rofessor Citlicdmllco d<- 
Gtinica fiviiecolocrica da Faculd.ade Nacloruil <lc Mf>llcitia da L’nlvendilrule <Io IJrasU. 
jiiition T).' with -S'.'O p'ices. ir.S lIluslrationH, Gratlca .‘tu.-r, Itlo de Janeiro, IKT. 

»/'«IIcrlc<l StndlrH on the Dionne (Inlntiiplcf *. Tty W, E, lilatz, N. Chant, M. W. 
Ctcirte--, M, I. FFtclier, 7<. II, C. Ford. A, llarrlft, .1. TY. MurArtfnir, 


nd 


r>. A. Mtllhh.'iinp. IlUistratf-d. The Unlver.-'Uy rtf 


TV 

Tf-ronto 


Tf, TitaftOfj, 

I’resK. Toronto, JU'iT. 
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as yet not discovered a satisfactory analgesic agent. The social aspect of obstetrics 
is discussed by Vandescal who analyzes the maternity benefits given in France and 
other countries of the world. Among the other topics discussed may be mentioned 
rupture of the uterus, comparative merits of forceps and version, obstetric shock, 
syphilitic lesions in the newborn child. 

As usual this volume of finely prepared material reflects the excellency of the work 
performed in this obstetric center. 

— Philip F. Williams. 

Only two years have elapsed since publication of the preceding edition of this 
Synopsis of Ohstetrics and Gynaecology^ by Bourne but progress in these two fields 
of late has been rapid. This latest edition has been thoroughly revised and brought 
up to date as evidenced, e.g., by inclusion of discussions of mandelic acid and 
prontosil. 

The systematic and remarkably compi’chensive presentation of an immense amount 
of material in precise and eonsistentlj' clear language, aided by excellent diagram- 
matic sketches at the bottom of the page, has been duly emphasized in reviews 
of preceding editions. Both advice and warning alwaj's are offered in the form 
of terse statements. 

The American reader will discover but few points not entirely in agreement with 
our common practice, as for instance, giving an enema immediately before forceps 
extraction, the instrument being applied Avith patient lying on her side. The author 
exhibits noteworthily conservative views in regard to the value of organotherapy in 
gynecologic practice. 

This little volume can unreservedly be recommended to student and practitioner. 

— Hugo Ehrenfest. 

This most exhaustive discussion of the Diseases of Pregnant Women* by Henri 
Vignes is presented in form of monographs. We had occasion to describe in this 
Journal the two preceding volumes of this series, dealing respectively with (1) 
Disorders of the Digestive Tract, and (2) Diseases of Liver and Pancreas, and 
Disorders of Nutrition, etc. 

This third monograph is devoted to the Affections of the Shin. We can only re- 
peat what Ave have stated before, namely, that the familiarity of the author AAuth 
existing literature is amazing. Every loiown effect of pregnancy on either the 
physiology or pathology of the skin, obAuously including hair and nails, is thoroughly 
discussed from the A'ieAA^point not only of etiology and symptomatology but also 
of therapy. 

As pointed out in preA’ious revicAvs, the underlying arrangement of this truly 
encyclopedic presentation (according to the different organs of the body) obliges 
consideration of subjects such as lepra, erysipelas, and puerperal scarlatina. Hoav- 
ever, a carefully prepared index easily overcomes this inevitable shortcoming of the 
underlying scheme. 

This valuable addition to obstetric literature can be qualified as incomparable, 
simply because no similar book of ready reference has ever been published in any 
language. 

— Hugo Ehrenfest. 


Eden-Holland’s Manual of Ohstetrics,^ first published in 1906, requires neither 
description nor recommendation. It seems, however, AV'orth noting that this new 

^Synopsis of Obstetrics and GynaecoloBj'. ® 

ric Surgeon, Queen Charlotte’s Hospital, etc. Edition 7, fully revi^d Avith numerous 
diagrams, 452 pages. William Wood and Company, Baltimore, 194(. 

‘Maladies des femmes enceintes. Vol. _,Aff®ctious de la peau. By Hrari 

yignes, with collaboration of E. Hanoun and G. Vial. 202 pages. Masson & Cie, 
Editeurs, Baris, 1937. 

^ Manual of Obstetrics. By Thomas Watts Eden, Consulting Obst^^ Pl^sician 
to Charing Cross Hospital, etc., and Eardley Holland, ObsteWcal and G^^cologic^ 
Surgeon, and Lecturer on Obstetrics and Gynaecology, the London Hospiml, etc. 
Edition 8, with 12 plates and 398 illustrations, 705 pages. J. & A. Churchill, Ltd., 
London, 1937. 
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Toxemias of pregnancy are divided into six groups. It is evident tliat the Liver- 
pool Clinic practices very conservative therapy in these conditions. Suggestions are 
made as to diagnosis of the diseases of the products of conception and some ex- 
tremely 'U’ell executed roentgenographs of abnormal fetuses are found here. 

In discussing venereal diseases in pregnancj', the author remarks that the treat- 
ment of syphilis in pregnancj' is designed to prevent infection of the fetus and 
not necessarily to cure the mother. He recommends alternating series of injec- 
tions of arsenic and bismuth. 

There is ample discussion of the conditions which demand the induction of 
labor and the methods of these procedures. 

The use of the x-ray in antenatal management forms the subject matter of a 
small, concise chapter, although the subject of pelvic and fetal mensuration is studied 
rather briefly. The author does not hesitate to express his opinions on contra- 
ception and sterilization and gives full consideration of the indications and methods 
of both. 

The subject of care during convalescence after childbirth is extremely well handled. 
He regards the management as being divisible into prophylactic and active methods. 
The prophylactic methods include those previously discussed in the antenatal periods 
and a succinct summary of intrapartum care. In this section there is a series of 
illustrations picturing exercises of various tj-pes to restore body tone. 

This is an excellent though brief discussion of prenatal study and postnatal 
management. 

— Philip F. Williams. 

The Bahy’s First Two Tcarsn is a book intended as a guide to young mothers. 
It discusses the surroundings of the child, its growtli and development, with instruc- 
tions for hygiene and nutrition, and a short discussion of the more common com- 
plaints to which the child in infancy may be subject. 

There is an excellent chapter on a tj-pical day from a child’s life which should 
do much toward training the young mother to a definite routine. The book closes 
with various records and recipes which should be of help. The photographic illustra- 
tions add much to the value of the book. One can well recommend this book to 
recent obstetric patients. 

— Philip F. Williams, 


Gynecology 


Dr. Titus has written a very fine monograph. Diseases of Tro?ncvP~ to meet the 
gjmecologic problems of the general practitioner. The subject matter, presented 
simply and concisely, stresses the need of early and accurate diagnosis. He has 
gone into particular detail regarding the office treatment of such gjmecologic condi- 
tions as maj' bo handled in ambulatorj- patients. Tlie text follows a standard 
classification of arrangement discussing bj- organ.s, the infection.s, tumors, and dis- 
placements to which thej* arc .subject. The nonoperative handling of retrodisplacc- 
ments of the uterus and u.^c of pessaries is fullj’ considered. In discussing ectopic 
pregnancj’ he suggests colpopuncture bj' needle and sjTiiige, a method which 
sliould onlj' be used if preparation for aljdoinin.’il operation is present. He empha- 
sizes the need for transfusion in these cases. The author wiselj’ cautions again.st 
the indiscriminate administration of the various glandular substances in his excellent 
consideration of hormonal disturbances. He offers the general practitioner a working 
schedule of the essential steps necessarj' in studying sterility, and points out the 


IJnUv’H nrst Two Voiirs. Bv Ricliarfl M. Smith, A-ssIstiint Professor of 
PeUl-itrics .and Cldlil Ilyfctene, Ilnrvard Medical Scliool arul .Scliool of Public Heall i, 
etc. With lIUistr.T.tlonB, 121 pajres. New and rcvl.sod edition. Ilouatiton .MKIIln 
Companv, Boston. 1('37. 

>5nu«-n«c*s of Women, for the netiornl PracUllonor. By Paul Titus, M.D., Obstetri- 
cian and Gvnecoloslst to ttie St. Marprtret Memorial Hospital, Pittsburgh, etc. Kditcfi 
by ^^orrl.« l"shb<dn. M.D. Illustrate.!, .ISO paaes. .V.-illonal .Xledlo.'.l Book Co., Inc., 
New York. la'i". 
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elusion that the Uionne quintuplets arc a set composed entirely of identicals, derived 
from a single ovum. They arc of the same sex, have all the same blood group (O), 
and are nearly indistinguisiiablc in eye color, liair color, texture, and form, and 
in degree of sldn pigmentation. There is a striking likeness of the finger, palm, and 
sole prints. Any pair of them are as alike as identical twins. A detail in the history 
.suggests the early abortion of a sixth embryo, whose survival might have bridged 
a noticeable gap between Annette and Emilie. 

Some 60 other cases of quintuplet births were traced in medical literature. The 
Dionne quintuplets, however, are unique as having survived as an unbroken set, 
an achievement made possible by the practice of modern pediatrics and the un- 
tiring eiforts of their attending phj-sician. Dr. Allan Koy Dafoe, and his aides. 

It is planned to extend these studies in other essential ways as the children 
grow older. 

— Hugo Ehrenfest. 

After a lapse of six years the authors present the fifth edition on, The Manage- 
ment of the Side Infant and Child, o thoroughly revised to include the many advances 
in this specialty. The subiect matter is dh’ided into three i)arts. The first deals 
with such general considerations of the subject as vomiting, diarrhea, nutrition, 
hemorrhage, convulsions, fever and prematurity; the second part discusses regional 
and infectious diseases, behavior problems, allergv- and disorders of internal secre- 
tion; while the third part describes methods and techniques of treatment, formulas 
and prescriptions for diets for normal and abnormal conditions. The section on 
drugs includes a consideration of dosages and a collection of prescriptions which 
arose in the author’s private practice or the children’s wards of various hospitals. 

Of particular interest to obstetricians should be the consideration of the subject 
of intracranial hemorrhage, the ideas presented on the topic of prenmlurity, skin 
diseases of the newborn, vulvo-vaginitis, dysfunctions of the various glands of internal 
secretion and syphilis. There are many points discussed under methods of treat- 
ment which are germane to the practice of obstetrics, if the obstetrician retains the 
care of the newborn. It is interesting to note that the authors are cautious in their 
recommendations for the use of sulfanilamide for disorders of the sick infant. 

— Philip F. JVilliamJi. 


The importance of prenatal care and the significance of care after birth are 
emphasized in this small book. Prenatal and Postnatal Management , which is an 
excellent manual on preventive medicine in obstetrics. Dr. Wilson gives an excellent 
sy.stem for history, examination, and management of normal pregnancy, and then 
proceeds to what might well be termed prenatal .study of abnormal pregnancy. Under 
placenta previa he mentions amniography and cystography as aids in diagno.sis of 
placenta previa. Both methods arc considered of questionable value in this country. 
Ho gives a concise consideration of local maternal conditions which are likely to 
atToct parturition in discussing malformations of the soft parts as well as tlio.se 
of the bony pelvis. 

The various sy.stems are reviewed in a chapter on the general maternal conditions 
affecting pregnancy. The author does not feel that induction of premature labor is 
in place in heart disease. He emphasizes the need for a complete hemogram in 
pregnancy. For the various infections of the urinary tract the author recommends 
mandclic'acid and ammonium citrate in pregnancy, rc.=erving in-dwelling catheter.'; 
for extremely persistent cases. In discussing the endocrine sy.stem he states that 
ovarian deficiency may be the cause of primary uterine inertia in labor, and sugge.st.s 
studie.s and treatment during pregnancy to avoid consequent inertia. 


, ’’MnnaKcmcnl of the Sick Infant nn.l ClilUI. By Porter D.au. University 

of California Medical School, and Professor of Medicine, etc., and M illtun E. Carter. 
Director, Universitv of California Ho.spital. Oul-patienl Dcnartrnent. etc.__ Edition .i. 
revised, illu.stratcd,' S74 pages. The C. V. Moshy Company, .‘=t. Loui.s. JHoS. 

’-Prenatal and Postnatal Management. By J- St. 
and Gynaecological Surgeon. Royal Infirmary, Liverpool, CiC. \\ ith 
Pir Com>-n.s Berkeley. WiUt SO figures nnd a color plate, .:fH> page.s. 

^ Co., Baltimore, iff:}". 
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I)atie3}fc, and conclude that the outlook for the woman with gonorrhea has been 
\eiy much biightened by the dcvelopnient of the combined heating procedures 
described. 

— rinlip F. Williams. 

Bonnet has presented for his French colleagues a very clear description of the 
Rubin test under the title of Insufflation Uihaire hymographiqne,^^ to which both Pro- 
fessor Faure and Dr. Rubin have added forewords. He has made certain minor 
modifications of the Rubin apparatus and has constantly employed the kymograph 
to obtain graphic records of his results. The graphs are quite similar to those first 
published by Rubin and his explanations are based on conclusions which Rubin has 
popularized. He discusses the phy.sio]og.v of the tubes and ovaries in relation to the 
test, especially, in regard to x-ray stimulation of the ovarian function and its relation 
to the peristaltic movements of the tube. 

From the standpoint of therapy he has found that 20 per cent of his patients 
nith tubal spasm became pregnant after treatment, and 21 per cent of his patients 
with altered patency became pregnant after repeated treatments. He discusses this 
method in contrast to such other forms of treatment as salpingostomy and the use 
of lipiodol. 

— Philip F. Williams. 


Miscellaneous 

In his book on Genital Abnormalities, Hermaphroditism and Felatcd Adrenal 
JJiseascs,ia Dr. Young has given a fundamental study of the greate.st importance. 
There are introductory chapters on the history of hermaphroditism and its em- 
bryology, On the latter he had the advice of Streeter and Hartman, and standard 
sources have been freely u.sed. 

The main chapters are on personal cases de.scribcd in detail. There are six ca.«es 
of male pseudoliormaphroditism, five of which had vaginas opening into the urethra. 
Four female pseudohermaphrodites .showed enlargement of the adrenal cortex, large 
clitoris, and persistent urogenital sinus. There are three cases in which in young 
girls the adrenals were resected. Of these only one showed an increase in estrogenic 
substance in the urine. A number of unusual “practicing” hermaphrodites are 
described and one true hermaphrodite is recorded togctlior witli the literature of 
twenty case.s. 

An adrenal tumor in a p.'itient .sutrering from the adrenogenital .syndrome was 
successfully removed. Ovarian growtlis with masculinization, prostate in female 
pseudohermaphroditism, hyper- and hypogenitalism, as well as gynecomastia are 
dealt with. Tlie subject of liypospadias, epispadias, cryptorchidism and atresia 
ani are fully discus.^ed. The final chapter might be called an endocrine summary. 

This book is not only valuable because of the largo amount of case material but 
likewise for the minute and beautifully illustrated operative technique (drawn by 
Didu.sch) u.red in the treatment of the.re numerous cases. A full description of the 
simultaneous posterior exposure of both adrenals devised by Young is included. 
I-lvcryone interested in any of the .subjects dealt with should consult this im- 
nortant volume. 

* T» rrt f,’— 7- 


2'hc Adrenal Carter and Inlersexualitt/tr is -i symjiosium in which a number of 
different specialists have combined. The foreword is Iiy Sir M'alter Langdon-Brown 

'^Inkiifnallon tiibitlrp kymiicniplilaup par la niethoiii- <1»; Kuhin. Uv Louis lionimt, 
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necessity for such conditions to be handled by a group rather than by one man. 
Of particular benefit to the gynecologic patient whose preparatory and postopera- 
tive care must be handled by the general practitioner, are the two final chapters on 
these subjects; they contain instruction which is frequently lacking in the care of 
such patients. 

The book is highly recommended to the general practitioner whose practice in- 
cludes the care of women with gjmecologic ailments. 

— Philip F. Williums. 

The fifth edition of this well-known classic, Operative Gynecology, has been 
entirely revised and reset. It appears six years after the previous edition. In addi- 
tion to the two Grossens, a chapter on the Intestinal Tract in Relation to Gynecologic 
Surgery and a chapter on Anesthesia in Gjmecologic Surgeiy were written by Dr. 
H. S. Brookes, Jr. Two hundred new illustrations have been added, now numbering 
twelve hundred and sixty-four. 

In the main, the same methods of approach which have made this book so valuable, 
have been maintained, the questions posed being whether operation is needed, if 
so what operation should be selected, and finally, the treatment before and after 
operation. This volume is by far the most complete and comprehensive one in 
existence on operative technic in gynecologic surgery. It has proved so valuable 
because no details have been neglected and therefore either the occasional operator 
or the gynecologist can, without trouble, find all necessary directions concerning 
the choice and execution of an operation within its pages. Included also is collateral 
information such as the details of radium and radiation treatment. 

The contents are so huge that no attempt at detailed review can be undertaken. 
Suffice it to say that I have been able to find a large number of operations selected 
at random. The authors do not hesitate to indicate their preferences but on tlie 
other hand do not slur such operative techniques as they themselves probably do not 
utilize. In a book strictly confined to surgical techniques the chapter on nervous 
and mental symptoms in relation to gynecologic surgery is particularly apt and 
valuable. This book, as heretofore, can be most heartily recommended to the pro- 
fession. 

— B. T. FranJc. 


The abstracts and discussions of papers presented at the First International 
Conference on Fever Therapy in New York City in 1937 are presented in this volume. 
Fever Therapy , which has been edited by the members of the American Committee. 

The subject matter offers in English, French, and German discussions on the 
subject of fever therapy from many standpoints. The opening section deals with 
the physiology and pathologj’^ of this mode of treatment. The complications and 
reactions to the therapy, and preparation of patients for such therapy are presented. 
Fever therapy of such miscellaneous diseases as cardiovascular disease, acute rheu- 
matic fever and dengue are subsequently discussed. The employment of the method 
in ocular disturbances, neurologj^ and psychologj’- and other systemic disease is then 
taken up. A symposium of eight papers deals with the subject of the treatment of 
sj’philis by fever therapy. 

Of particular interest to the gynecologist is the symposium of twelve papers dis- 
cussing fever therapy of gonococcic infections. Bierman and Horowitz contribute an 
article on the treatment of gonorrhea of women by means of the combined systemic 
and additional local heat. They state that the average number of treatments 
necessary to eradicate the gonococci from their last series of cases was 1.4 per 

”Oper.itlve GvnecoloEy. By Harry Sturgeon Crossen, Professor Emeritus of Clinical 
Gynecology and' Obstetrics, and Robert James Crossen, Assistant Professor of Clinical 
G>'nccology and Obstetrics, Washington University Schooi of Medicine, etc. Edition 5. 
entirely revised and reset. With 1204 illustrations including three color plates, and 
1070 pages. Tlie C. V. Mosby Company, St. Eouls, 193S. 

“Fever Tlierapy. Abstracts and discussions of papers presented at the First In- 
ternational Conference on Fever Therapy, March 29-31, 1937. College of Phj'sicians 
and Surgeons. Columbia University, New Tork, 4S0 pages. Paul B. Hoeber, Inc., 
New York, 1938. 
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our enormously greater problem are also discussed. This book should bo tvidely 
read by physicians and public health workers, nurses, and social hygienists, for 
there is little that is controversial and much which is authoritative and stimulating 
in the material presented. 

— Philip F, Williams. 

This book. Death Bides With Yemisp^ is prepared by the Director of the Social 
Hygiene Foundation of Cleveland, and presents a discussion of venereal diseases in a 
floridly popular style. Undoubtedly the author’s po.sition has made him thor- 
oughly familiar with the bald aspects of the social disease problems as they 
exist today. With the utmost frankness he discusses the various phases of 
the problem as they have come to him. The ravages of gonorrhea he discusses 
in a chapter entitled, “Malignant Coffee Beans”; while the horrors of prostitu- 
tion are brought out in a chapter entitled, “All Whores Are Lousy.” The 
relationship of the American citizen to this problem of social disease is taken up in 
the final chapter. A reading of this final chapter should dissipate any smugness or 
disinterest in a problem which affects labor, business, and the tax bill. 

— Philip F. Williams. 


The Reverend Tyrer’s long years as a marriage counsellor have resulted in the 
publication of his teachings in this book. Sex Satisfaction and Happy Marriage.^” 
Here Reverend Tyrer discusses the many questions and problems that have come to 
him, which relate in the most part to sex education for engaged couples, as well 
as such problems of married people as abortion, birth control, impotence, and 
frigidity. All of these topics arc pre.sentcd in a thoroughly understandable manner 
which should suggest a simple line of explanation by the physician or clergyman 
when confronted with like problems. In the final chapter the Reverend Tyrer moves 
from the discussion of love, sex, and marriage to a number of small items most 
of which come up almost daily in conversations with obstetric and gjmccologic 
patients. 

Dr, Robert L. Dickinson in a foreword commends the book as an excellent illustra- 
tion of the standard medical work adapted to the use of the laity. 

— Philip F. Williams. 


In The Single Woman and Her Emotional Prohlcms,-'^ a splendid presentation 
of the p.sychosexual problem of women. Dr. Hutton offers help to both the woman 
herself and her medical advisor. In this edition of the book she has added a 
chapter explaining the psychologic terms used in the text, which .should be of 
help to lay readers in comprehending the later discussion. That this book was 
needed is evidenced by the fact that it has appeared in a second English, a 
Dutch and a Norwegian edition. The single women, of whom there are man}- in our 
present mode of life, have problems peculiar to themselves, developing as a result 
of both normal and abnormal relationships. This book deals in a sympathetic 
and sane manner with these emotional friendships and se.xual problems. The 
reading of the book should instill sympath}' and understanding in a medical 
advisor, and provide definite and constructive help for the lay reader of the class 
for whom it is intended. 

This edition receives the same warm commendation that was given to its pred- 
ecessor. 

— Philip F. JFilliams. 


I’Dr.atti Itlilcs with Venus. By Arthur C. Balm. The Grey.stono Bres.s, Sew York, 


IM.. 

SittlsfnHlon nml llapvy Mnrrince. 

Clenryi 

Bickin - 'y j jj,., }:motlonnl ITohlcnio. By L-iuni Ilutlen, PJiy.<Ic!,'in, 

T.nvBtock cfjntc, 1% Edition 2; IT.t paaeiJ. -wmi.-im Wood and Co., B.-.lthnorc, 

irc-T.' 


v:p-c SittlKfnrtlon nnd irnpuy Mnrrince. By the B-vrrend Alfred Ilenm- Tyrer, 
i-vln-ih of tlie Protestant Kplrcopnl fAncIIcan) Church, j-oreworcl by Bobert L. 
dnson? M.B.. New York. Emerson Books. Inc.. New York, 
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of the University of Cambridge. The clinical study of the adrenogenital syndrome 
lias been dealt with clinicall}' and surgically bj" Broster; the psychologic by Clifford 
Allen. A scientific study of this a;^mdrome includes the histologic observation by 
Vines and biochemical ones by Jocelyn Patterson as well as Marrian of Toronto. 

The book contains a wonderful amount of clinical material. The surgical re- 
sults following adrenalectoni}' are remarkably good (33 adrenalectomies with but 
one death), and yet the book as a whole is extremely disappointing. Tins is due to 
the fact that particularly in the clinical chapter the work-up is frequently defective 
and the conception of what actually constitutes a clear-cut adrenogenital sjui- 
drome is beclouded by the fact that a number of doubtful and merely allied 
conditions are included. The follow-up likewise is frequently insuificient and 
criteria loosely drawn. The surgical approach has been changed. In his earlier 
publication Broster used the transthoracic route. He has now changed to the 
lumbo-abdominal ai^proach, in most cases preceding the adrenalectomy by an 
exploratorj' laparotomy. The descriptions and weights of the adrenals do not in 
all cases bear out the statement that they were enlarged. The authors place 
great importance upon the fuchsinophile reaction of Vines which they claim is 
a definite evidence of abnormal function. The chapter on tlic psychologic aspects 
of the sjTidrome is interesting but not fully convincing. 

In the chapter on biochemistry, ;i considerable amount of work on the bio-assay of 
androgens has been performed which would make it appear that in these cases 
definite increase of androgens is noted. JProbably the most important contribution 
is that of Marrian and Butler who have isolated si new steroid from the urine 
of bearers of adrenal tumors. 

In spite of its shortcomings, this book must be considered a pioneer attempt 
at investigation of the adrenal cortical .syndrome. No one interested in this 
subject should fail to read it. 

— J?. T. Franlc. 


The present widespread interest in the subject of genitoinfectious diseases makes 
the appearance of this book, Syi)liilis, Gonorrhea and the Pnhlic Eealth'^^s by Nelson 
and Crain, a very timely one. The official positions and the experience of the authors 
have enabled them to handle the subject in an authoritative and favorable manner. 
There can be little doubt that the sudden activity in recent months for the control 
of the diseases discussed has left not only public health workers but physicians and 
other interested parties far behind in the knowledge of the present status of the 
treatment and public health aspects of these diseases. The approach to this 
problem is most excellently set forth in broad general terms in the chapter on 
Social Hj^giene vs. Public Health. 

There is a discussion of these two genitoinfectious diseases from a standpoint 
of diagnosis, treatment, and communicability as well as an excellent chapter on the 
granulomas. Of particular interest is the section on communicability of sjq)hilis 
and gonorrhea. The authors state in the section on statistics that there is an evident 
decline in mortality from various tjqies of s^q^hilis in certain regional areas, but 
feel that many certificates of death from syphilis have been incorrectly certified. 

The fourth part of the book discusses the control of syphilis and gonorrhea, 
and includes an evaluation of the laws and regulations as at present constituted. 
The survey of treatment facilities and the necessity for widespread education of the 
laity, physician, health officers and allied agencies point to the need for complete 
franltness in regard to the general attitude of the public toward the two diseases. 
Later on the methods they propose for administration are presented. The method 
of combining local and state efforts with Federal Public Health Agencies and 
support is discussed. The authors outline the need for continuance of prophylactic 
endeavors through social hygiene progi’ams. 

. The striking results achieved in the Scandinavian countries in the handling of 
these problems are presented. Suggestions as to how we may utilize their plans in 

"ss>T)hms, Gonorrhea and the Public Health. By Nels A. Nelson Director. Division 
Genitoinfectious Diseases, INIassachusetts Department of Public Health, and Gladys L. 
Crain, R. N., Epidemiologist, Division of Genitoinfectious Di^ases, Massachusetts 
Department of Public Health. The Macmillan Company^ New York, 1938, 
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The Diary of a Surgeon^^ is a lusty, picaresque account of medical conditions 
in the middle of the eighteenth centurj'. "Wlietlier it is actually based on fact, it is 
impossible for the reviewer to judge, but it has all of the vividness of Defoe or 
Marryat. It shows the intolerable conditions in the London hospitals of tlie 
18th centuiy, particularly the fatality of childbirth and later takes the reader 
through a bloody naval battle and an island in the Caribbean infected with 
yellow fever. It is vivid, coarse, picture.sque and fascinating. 

— Ji. T. Frank. 


Dr. Sutton offers in this volume on Physical Diagnosis-^ explicit and detailed in- 
structions in regard to taking a history and making a complete physical examina- 
tion in any healthy or sick individual. The four cardinal features of such an exam- 
ination are: inspection, palpation, percussion, and auscultation. 

The interesting style in whicli this book is written deserves special emphasis. 
This becomes particularly evident in the chapters dealing with the heart and the 
abdomen. The illustrations throughout the book, several in form of colored plates, 
greatly enhance the understanding of the reader in regard to many important details 
of physical examinations for the purpose of exact diagnosis. 

All in all this volume represents a noteworthy addition to medical literature. 

— Ilarold Scheff. 


On appearance of the first edition of Progres.sive Pelaxation,-' in 1929, we 
described the scope and contents of this mo.st noteworthy contribution to medical 
literature. It presents a systematic analysis of the neuromuscular states and their 
significance in medical diagnosis and therapy. Physicians, psychologists and 
physiologists apparently are evidencing intense interest in this novel problem. Tims 
it became ncccssarj' to prepare a thoroughly revised second edition wliich embodies 
all recent work, particularly that of physiologists and p.sychologisfs, on rctlo.vcs, 
muscular contraction, sleep, emotion, imagination and other functions. TIio volume 
discusses not only the underlying phy.siologic factors of abnormal muscular states 
but as well elucidates their connections with various diseases, and describes in 
detail the methods and procedures by which the desired relaxation and rest 
actualh’’ can be obtained. From this viewpoint alone the book .should prove of 
great practical value to every practitioner of medicine. 

— Dvgo Fhrcnfc.st. 


That this small handbook, .Synopsis of Ano-Pcdal Diseases,-^ has reached its 
fifth edition, is ample evidence tliat it has met a well-defined need and reflects a 
growing interest in proctology by the general practitioner. 

Various chapters discuss symptoms and their significance, examination of the 
patient, anesthesia, especially local anesthesia, and details of office treatment. .Suc- 
ceeding chajiters discuss jiarticular lesions and their management, although the 
author lias wisely omitted the treatment of the major disturbances of the rectum 
and colon. 

The book is profusely illustrated. j»arti<-ularly with reference to the details of 
treatment and technic of minor operations. This manual should continue to hold 
its evident place in the literature of this specialty. 

— Philip F. Williams. 


5^Iic lllnry at n Siirccon in tlie Year 17.’>1-17.'>2. I5y .Toiin En.vvi'ton. L.IItc't !>> 
Gray. ?>~- paec.«. U. Ap))leton-Ccntui-y Co., X'-w York, 

;«i>i,vMlriiI Dlacnokls. Uv Don C. .Sutton, A.ssociate l'rofe};.<!or of Medicine, Xortii- 
«v.qlerri TTnlv.'rsitv .«c)iool of Medlrdne, etc. -Wltli "!is Te.yt Iliu.«trat!ons and S color 
Vhites -tv, The C. Y. Moshy Company, .St. Loui.s, r.C.7. 

"rrocres^Ive Ttclnxation. By Kdimiml .lacoh.^on. A.M. fli.l).. MJ.h. U'dioratory 
for Clinical I’liy.vloloay, Cliieano, -int palm..'. Tlie I nIv<T.«lly of f.ldcapo Im . 

of Ano-U^'rlji! Hy .1. lIlrnDirnunn, 

fnTnt-v WfiVrK* '‘tc. With 174 Uxt nii«! 

V. Cornr»'my, SU lfC7. 
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In this small brochure, Twenty-Eight Tears of Sterilisation in California, are 
presented the .findings of a second study covering 10,000 cases of eugenic sterilization 
of selected persons in California State Institutions. 

Since 1909 California has been systematically enforcing a eugenic sterilization 
law, and the immediate conclusions of the operation of this law are presented here. 
The book deals with the method of operation and application of the law in various 
tj^pes of mental disorders, epilepsy and feeble-mindedness. The authors do not 
feel that sterilization of these individuals has tended to increase promiscuity, and 
they show by a comparison with divorce rate among normal people that the 
marriage of sterilized individals has been quite satisfactory. 

The day has passed when eugenic sterilization can be regarded as an experi- 
ment. The conclusions of this little booklet prove its success. 

— Philip F. Williams. 

The 1936 and 1937 series of lectures to the laity established by the New York 
Academy of Medicine are presented in Milestones in Medicine.^^ Seven lectures deal 
with such varied topics as psychiatry, heredit}’, leprosy, and glands of internal 
secretion. These lectures are not at all in a popular style, but are unique in that 
they are presented as an historical description of the development of the established 
facts of a particular subject, and the explanation of the sequence of and reasons for 
evolution of the subject. Dr. Stoddard’s lecture on heredity and Dr. Timme’s story 
of the glands of internal secretion are outstanding. 

This collection might well be suggested by an obstetrician as a book to be read 
by his own patients. 

— Philip F. Williams. 


In these days of dislocated sociologies and recessive finances a book on The 
Physician’s Bnsiness^^ is opportunely published. Dr. Wolf offers a volume which 
covers the business and practical aspects of medical practice in a clear and simple 
manner. It is just possible that he might have added one other chapter to this 
excellent book on the consideration of whether or not a young man .should take 
up medicine as a career. 

Beginning with the selection of hospital internship for the recent graduate, he 
discusses other opportunities than those offered in private practice, and proceeds 
to the origin, extent, and selection of a specialty. He offers sage advice in the 
problem of location and speaks words of wisdom on the manner of professional 
contacts, with practical suggestions to cordial and ethical relationships with 
colleagues. 

Records, both medical and financial, are discussed in detail. There is included 
a minimum fee schedule of the Industrial Commission of the State of New York as 
a suggestive basis for fees. Dr. Wolf offers many series of printable directions which 
may be useful in either general or special practice. The equipment, personnel, and 
technic of office practice is thoroughly covered. Such intimate matters as income tax, 
insurance, and other topics, including legal complications and current trends in 
practice are brought out. 

This is an excellent guide to the material aspects of medicine, and it may well 
be studied by a young physician as he begins his work, or by an older physician 
who contemplates a change in his location or type of practice. 

— Philip F. Williams. 


_ ^^Twcntr-ESplit Tears of Sterilization in California. By Paul Popenoe, Sc.D., and 
E. S. Gosney, B.S.. LL.B., Pasadena, 193S. 

^’Milestones in Medicine. I>aity lectures o/ the New Academy of i^dlcine. 

Introduction bv James Alexander Miller, M.D. -iG pages. D. Appleton-Centur> 
Company, Kew' York, 1938. 

„ =‘Tlie riiyslcian’s Business. Practical and , Economic Aspects of Medicine. By 
George D. Wolf, M.D.. Attending Oto-Baryngologist, Syden^m Hospityl. l^ew York 
City, etc. Foreword by Harold Rypins, M.D., FjA.C.P. With o7 Illustrations, 381 
pages. J. B. Lippincott Company, Hew York, 1938. 
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In the present edition visceral pain lias been made the subject of a separate chapter, 
and a chapter on vegetative centers of the brain and cord has been added. 

The first part of the book deals with a general consideration of the anatomy 
of the vegetative nervous sj'Stem, its physiology, pharmacology, and the various phases 
and theories of cellular activity. 

In the second part of the book are discussed the relationship of the vegetative 
nervous .system and symptoms of the visceral disease, and, further, the clinical studies 
of the viscerogenic reflexes as related to the various systems and organs. It is to be 
regretted that the work of Cotte has not been taken into consideration in the dis- 
cussion of the clinical conditions of the urogenital tract. In discussing the in- 
separability of vdsceral neurology and endocrinology, separate studies take up the 
various glands of internal secretion. Tlie author states that no definite relationsliip 
between pituitary secretion and nerve stimulation has been shown. This situation 
differs from that found in two other important organs of internal secretion, adrenal 
and thyroid, where the activity of the gland is stimulated by the sympathetics. 

— Philip F. Williams. 

In this small volume, Wwidversorgung und JVundhehandlungss Dr. von Seemcn 
presents a thorough consideration of surgical incisions. The physiology of the 
liealing of such incisions is followed by a discussion of the technique and care of 
incisions, a short consideration of drainage in relation to wound liealing, and the 
pathologic processes in infected wounds. He describes the relation of physical and 
chemical disinfection of the skin in relation to wound healing, and presents several 
graphs to illustrate the relationship between the general physiolog 3 ’' of the bodj^ 
to extensive surgery of the surface. 

There is a short chapter on the use of electric knives and needles and the heal- 
ing of wounds so produced. In a brief appendix he lists the various disinfecting, 
stimulating, and coagulating materials used in his clinic, and a list of the .sera used 
for tetanus, gas edema, and other anaerobic complications. 

— Philip F. Williams. 


Item 


American Board of Obstetrics and Gynecology, Inc, 

The next examinations (written and review of case histories) for Group B 
candidates will be held in various cities of the United States and Canada on Satur- 
daj', November 5, 1938, at 2:00 r.M., and on Saturdaj', Februarj- 4, 1939. Applica- 
tion for admission to the m-itten examination scheduled for Februarj- 4, 1939, must 
be filed on an official application form in the office of the Secretary at least sixty 
days prior to this date (or before December 4, 1938). 

The general oral, clinical and pathological examinations for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting in St. Loui.*-, 
Missouri, on May 15 and 10, 1939, inimcdiatelj.- prior to the annual meeting of the 
^American ^ledical A.esociation. Application for admission to Group A examination.s 
must be on file in the Secretary’s Office before April 1, 1939. 

For further information and apjdication blank.s, address Dr. Paul Titus, Secre- 
tary, 1015 Ilighl.and Bldg., Pittsburgh (0), Pa. 


The following names wore not included in the previous list of candidates certified 
bj' the -American Board of Obstetric.® and Gj’nccolofiy but received certification at the 
,S.an Franci.“co meeting in .Tune, 1938: 

GkOKOK E. Ku:f:if.i.K, .In., Oakland, Calif. 

ALurtucr. l>. IIokwitz, Oakl:ind, Calif. 

GroriCF. W. IIkwitt, T,os .Angeles, Calif. 
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As the title indicates this voluine is written as a TexlhooTc of Diagnostic Ixocni- 
genology-^ chiefly for students. 

Illustrations and legends throughout the book arc clear. All technical procedures 
are explicitly set forth in the various chapters, those not frequently employed 
mPre briefly. As the outstanding section of this book we consider that dealing 
■ndtk the osseous system. Table of contents and the index are well arranged 
and for this reason this volume must be regarded not only as a suitable te.xtbook 
for students but also as a most useful aid for quick reference. 

— F. C. Sclmoedelen. 

This manual on Approved Lahoratory Technic^° appeared first as a publication 
of a Committee of the American Society of Clinical Pathologists. In the present 
edition the technique and methods offered have been approved by a group of 28 
collaborators, and include many methods developed, and appraised as of value, 
during the past seven years. The book covers the field thoroughly, discussing in the 
first part the general laboratory methods, in the second part the clinical pathologj' 
methods, in the third part the bacteriologic, in the fourth part the serologic, and in 
the fifth and final part the chemical methods. These various methods discussed 
include all phases of the activities of the general clinical pathologic laboratory as 
equipment, animals, technique in animal tests, and technique in clinical examinations 
such as tests of kidnej' function, stomach contents, exudate and transudates, etc. 

An entire chapter deals with the hormonal diagnosis of early pregnancy and the 
quantitative methods used in the diagnosis of hydatidiform mole and chorio- 
epithelioma. 

This work may be considered an authoritative standard, which should be of 
value to the obstetrician and gynecologist who is concerned to any extent with the 
perfonnance of the laboratoiy examination of his patient. 

— Philip F. Williams. 

In Eat and Keep Pftsi the author presents for the lay public a comprehensive 
discussion of the nature of our food supply. He discusses in simple terms the 
constituent elements and food values of the various things we eat from the stand- 
point of why the body needs them and what happens if they are lacking. He gives a 
common sense presentation of the present status of the vitamins and emphasizes their 
importance in language easily understood by the laity. There is an excellent chapter 
on normal diet, and a rational discussion of methods whereby the body weight 
may be increased or reduced. 

In addition, he presents diets illustrating gain and loss values in foods. There 
are tables which show caloric and constituent values of common foods. The book 
is well written, the material simply presented, and can be recommended by physicians 
to those of their patients interested in the subject. 

— Philip F. Williams. 


Dr. Pottenger has brought out a fifth edition of his book, Symptoms of Yiseeral 
Disease.sz in recent years clinical interest in this subject has been increased par- 
ticularly in regard to the visceral nerves as related to angina and vascular disease. 


^Textbook of DiaKnostic Roentjrenolopy. By Lewis J. Friedmann. M.D., Director, 
Roentgen Ray Department, Bellevue Hospital, etc. With 038 illustrations, 022 pages. 
D. Appleton-Century Company, Inc., New York, 1037. 

^^Approvetl Laboratory Tccbnic. By John A, Ivolmer, Frofessor of iNIeclicine, Temple 
University, etc., and Fred Boerner, Assistant Professor of Bacteriqlogj", School of 
Medicine and Graduate School of Medicine, TJiiiversits' of Pennsylvania, etc. Edition 
2, rewritten, revised, and reset, with 12 plates and 320 illustrations in the text, S03 
pages. D. Appleton-Centui-y Co., New York, 1938. 


, “'Eat and Keep Fit. Scientific Secrets of Diet. By Jacob Buckstein, M.D., Consiilt- 
mg Physician in Disease of the Stomach to Central Islip Hospital, etc. 128 pages. 
Emerson Books, Inc., New York, 1938. 

’=Symptoms of Visceral Disease. A Study of the Vegetative Neiwous System in 
Its Relationship to Clinical Medicine. Bv Francis Marion Pottenger, M.D., Medical 
Director, Pottenger Sanatorium for Disease of the Chest: Professor of Clinical Medi- 
cine, University of Southern California, etc. Edition ii, with 87 text iliustrations and 
10 color plates, 442 pages. The C. V. Mosby Company, St. Louis. 1938. 
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furthermore, the service in internal medicine may be limited to metabolic 
diseases and the surgical experience may he largely limited to abdominal 
work, the training the intern receives lacks much of what should be 
expected of the fifth year. It may he possible for an intern to get a 
better training on a rotating service in a less famous hospital in ivliich 
the work is more general and less highly specialized. When the work 
offered an intern by any hospital is not general enough, the medical col- 
leges should remove such an institution from their lists of hospitals ap- 
proved for the fifth or required year of internship. There are plenty 
of hospitals with high standards of efficiency in which the nature of the 
work done is general enough to give interns a broad and varied training 
for their fifth year, and only such institutions should be approved for 
this work. 

Special hospitals, teaching hospitals, and such institutions where the 
nature of the patient body or the reputations of the various staff mem- 
bers are such as to make for high degrees of specialization become avail- 
able at once for the training of specialists, by replacement of the fifth 
year internships with special internships and residencies. You are look- 
ing for methods of measurement to determine goals of achievement and 
are confronted by the fact that your measui’ing stick must be flexible 
instead of rigid and unyielding. There is no inflexible standard for meas- 
uring professional ability. In your own acquaintanceships you know self- 
made men who excel the products of long training, yet since it is well 
knovTi that training is generally requisite for competency, a minimum 
standard seems advisable. The length of residency in an institution re- 
quired for certification would vary with the opportunities offered, but in 
my mind should not be longer than three years. This length of time skill- 
fully directed should amply train an aspirant in every phase of his 
specialty and prepare him for a start in the practice of his art. To re- 
main too long in one institution is a real danger for a young man. It 
is too likely to fix his ideas and limit his development. Too long a period 
of training in one instil.ution produces the man anxious to tell of his 
institution’s methods of Iroatment in.stead of Ihe eager seeker after new 
methods for his own improvement. This residency period should be 
broad in its experience and active to the extreme. There is more than 
vishing to acquiring proficiency. Contemplation does not develop diag- 
nostic acumen, nor philo.sophie discussion surgical technique. Clinical 
material .should be abundant and i’c.sj)on.sibility for its inanagcment de- 
veloped. Thorough training in llie anatomy and pathology of the 
specialty is of prime importance. TJiough a man expects to be an ob- 
stetrician he should during these years have enough training in g.ync- 
cology so that he may be a safe operator in obstetrics when the occasion 
arisc.s, since indicated obstetric operations do not occur with frequency 
enough to keep his surgical technique fit. Also now tliat services in ob- 
stetrics and gmiecology are being more commonly combined he should 
prepare himseif for that possible contingency in his owji future and have 
a good basic training in gynecology. Equally so .should the aspirant in 
gynecology have, during these hosi)ital years, a good training in oh- 
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A t this time, when considerable thought is being devoted by the 
^ medical profession to the licensing of specialists in the various 
branches of medicine, it may not be considered amiss for the President 
of the American Gynecological Society to express a few thoughts relative 
to the training of specialists in obstetrics and gynecology. 

Now that formulas for preliminary training are being outlined and 
published, it becomes apparent from the large number of applications 
for residencies being received everjavhere, that great care must be ta en 
if sufficient suitable positions are to be supplied. At the present 
chiefly in the larger cities and particularly in coiuiection with me ca 
schools, there are a large number of hospitals which accept interns lor 
their fifth year’s work where the practice of the hospital is so specialized 
or the rotation of the internship is so restricted that the intern does no 
get a good general training. The medical colleges should be stric er in 
their certification of hospitals for the required or fifth year, and shou^ld 
exact that the internship should be widely rotating and general to tne 
extreme in the nature of the training given. Six months’ service in 
internal medicine and six months in general surgery is ^^de common 3 
accepted as a substitute for the required internship. This would no 
seem comprehensive enough for entering general practice in w ic 
so much of the practitioner’s work has to do with obstetiics an e 
attention of sick children, nor is it a broad enough experimce to use 
as the base upon which to build a training in some specia ty. , 

•Read at the Sixtv-Third Annual Meeting of the American Gynecological Society, 
Asheville, N. C., May 30 to June 1, 1938. _____ 


Note: The Editor accepts no responsihility for the and statements of 

authors as published in their ^ ‘ Original Communications. 
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Or this foiirtJi year might be spent in a laboratory of investigation 
where research work is done. There is a move on foot to require research 
work of every candidate for specialization. This is laudable if prac- 
ticable. Progress in medicine can only be expected through investiga- 
tion. The man with a research type of mind can best evaluate tlie 
clinical application of new discoveries, but shall we require this as a 
necessary qualification for licensure? If so, where wiU all these candi- 
dates find qualified masters to teach them, or can a few teachers lie ex- 
pected to turn to mass production? What constitutes research work 
in Gynecologj^ and Obstetrics? In History it consists in seeking the 
original historical data in archives and libraries. In Engli.sh an in- 
vestigator may gain repute by his diseoveiy of new unpublished bits 
from Chaucer. In our specialty much acclaim is given him who worlis 
in phj'siology, ehemistiy, or ph 3 ^sies. Once reputations -were firmly 
established by researches into the morphology of tissues. Not much 
credit is given to the student of histologj’’ todaj’- as being engaged in 
research work, j^et I must draw to jmur attention that in mj^ opinion the 
painstaking studies of Sampson, resulting in our Icnowledge of the nature 
and behavior of endometriosis, has had far more effect on tlie practice 
of gynecology todaj’’ than anj-- other single bit of research worlc done 
during the same period in obstetrics and gjmecology, whether test tulie 
and guinea pig were used or not. So before researcli or investigation 
is i-equired real research and investigation must be defined. One 
thing Avhich should not be lo.st sight of is that the various hoards 
of licensure are tiying- to establish indices for the filne.ss of can- 
didates to i^ractice their .specialties; in our .specialty, for example, 
whether they are competent to be declared “Approved for the practice 
of gjmecolog.v and obstetrics.” Wliat has that to do with research work? 
This board is not qualitying men for heads of departments in medical 
colleges-. You cannot hope to regulate the production of leaders. 
Leaders cannot be kept down, thej’- will develop in .s]nle of regulation. 
You can hope onl.v to develop good followers of which there are not 
enough. At present I believe that a great deal of self-deception exists 
among us as to the real value of the rc.search work we engage in, both as 
to its value to us as individuals and the progress of medicine at large. 
He who has research ability is fortunate, and this ability should be 
fostered and encouraged and 1 maj* saj’- steadied and not allowed to go 
oft' half-cocked to be corrected in a .subsequent arbeil. In his fourth 
\'ear a j’oung si)eeialist .should be full of problems demanding solution, if 
he has a research mind, and a .vear under a recognized inve.stigator in a 
physiological, chemical, or ph.v.sical laboratoiy will teach liim e.vact 
methods. The ])roper teacher will helj) him with problems concerning 
hi.s .specialty', and if he is a good teacher he will detei-mine whether the 
aspirant has the mind to in-osecutc rc.search work or should end hi.s .‘<elf- 
deeeption. At any rate research work must not be a fetish and .should be 
an addition to adequate clinical and technical training. It .should not, 
by any stretch of the imagination, be considered a sub.slitutc;. 

After the third hospital %'car, the asjdrant may be tahen into a 
specialist ’.s ofi'ice ns an assistant for further training. This is not only 
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stetrics. Certainly tlie gynecologist should Imow the physiology of the 
genitalia, which is childbearing, and studying obstetrics is essential to 
his training. The stamp of the obstetrician is seen in the character of 
every gynecologist’s work who has been trained in both branches. 
Furthermore, in practice the ability to do obstetrics vdll enable the 
nomee quickly to establish his competence, for obstetrics comes easily 
to a young man while gjmecology is coy and demands more evidence of 
age. Thus a young gynecologist may earlj’- practice his specialty and 
not make excursions into the general surgical field in which he is un- 
trained in order to earn a livelihood, nor slump into general practice 
for which he is equally unsuited. Finally in his degenerative years the 
man thus trained may leave his obstetrics to physically able yoimg 
men and avert untimely death by retiring to gynecology, where he may 
be active and efficient with a minimum of effort, not only to his own 
benefit but that of the obstetric and gynecologic cases which demand his 
attention. 

After three years, sometimes sooner, he should leave the hospital of 
his special training and seek some other connection. Nothing is so 
illuminating as a change of chiefs. The next year he might well spend 
in travel and in taking special courses to make up the deficiencies in 
his training. There can be no question of the great benefit many of 
us obtained from our years in Berlin, Dublin, London, Edinburgh, or 
Vienna, years ago ])efore war and near war made these centers difficult 
for study. We returned Avith new ideas, ncAv ambitions, and new ideals. 
The effect of this training on American obstetrics and g:;^mecology is still 
felt todajL Noav that such traveling is impractical and unsatisfactory 
for many reasons, we should encourage young specialists to travel more 
among the American clinics which are the equal of any abroad. In 
one center he would find much to stimulate him in investigation, in 
another he Avould find an entirely new attitude toward clinical problems 
which had been satisfactorily settled as far as his previous training had 
led him to believe. We should not be so satisfied Avith our oaati methods 
and our OAvn technique that Ave do not encourage our young men to Adsit 
others AA^here possibly better approaches to the attack on disease may be 
employed. An impresswe teacher may so imbue a student Avith his 
beliefs and methods that the student feels no urge to seek further fields 
for truth, and inbreeding results. There seems something innate in the 
active surgical teacher Avhich giAms the impression that all truth rests in 
bim. It might not be adAosable to disabuse the minds of patients, nurses, 
and secretaries regarding the fallacy of this created opinion, but Ave 
reahy oAve it to our oavii assistants to rob them of this delusion, so that 
they in turn may not be bound by our own limitations. They should 
visit other centers, seek knoAvledge elseAvhere, and thereby lessen the 
chances of their not excelling their chiefs. Many of us in charge of 
large clinics have discarded every operative procedure AA^hich Ave once 
employed and have established neAV technique, based upon ideas picked 
Rp here and there AA'^hile Aositing elseAA'here. 
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in. practice for himself, is given a position on the staff of the hospital 
and on the teaching staff of the medical college. Each of these graduates 
from my office is assured of a private practice in his specialty out of my 
own clientele, but this pruning has never injured the parent practice 
which has endured both the depre.ssion and so far the recession. In this 
way one may make up the deficiencies of insufficient institutional posi- 
tions both to the progress of obstetrics and gynecologj^ and to one’s own 
satisfaction. 

Surgery is defined as that branch of the healing art which resorts to 
manual operations or mechanical appliances for the treatment of in- 
juries, deformities, or morbid conditions. Surgery is an art and dex- 
terity and proficiency in it come only through much training and hard 
application, and for the acquisition of this art there can be no substitute 
for a large experience. Artists and mu-sicians are content to spend long 
liours daily in gruelling training in order to obtain manual dexterity and 
supple action. Acrobats and prestidigitatoi’s perform the same act daily 
for hours to train the muscle .sense in order that they may do their 
particular stunts with the most exacting precision. The tap dancer 
and knife tosser perform their feats, not through a gift be.stowed upon 
them, but aecompli.sh the acts which astound us onlj'- after months and 
years of exacting training. These artists stake their reputations and 
often their lives on their sheer ability. The.y strive to excel in their 
respective arts and their only hope is to amuse us and thereby earn 
their competence. We deal in human lives. Quick judgment may be 
based on temperament but its chief support is experience — ^without 
experience there is no basis for judgment. Operative dexterity is an 
asset best appreciated when dealing Avith the poor operative risk. Jlany 
people die from operations who might live Avere the operator a little 
more skillful, a little more exi)crienced. These facts cannot be denied. 
Why, then, are A\^e so casual about our skill, so inclined to disparage 
technique and Avhy do avc try to .substitute something else for this in- 
dispensable attainment '} 

In the last analysis examinations for licensure haA’c not as yet been 
devised AA-hich Avill indicate a candidate’s real ability, Avhether he is an 
obstetrician and gynecologist of judgment and experience. Were he 
able to demonstrate that fact he has pa.s.sed beyond the need of licen.surc, 
he has arriA'ed. 
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helpful to the eliief but can be made of the greatest value in the train- 
ing of the younger man.- In the hospital the resident has seen chiefly 
the seriously side, or at least those requiring hospitalization. In an 
office or dispensary practice he sees, in addition, the beginnings of dis- 
ease and finds that many applicants for medical relief need only the as- 
surance that nothing ails them to obt-ain that relief. An assistant should 
be chosen not because he is affable and likable but because he will make 
an able successor. That he may too soon become a successor is the fear 
which closes this valuable avenue of training to many. Nothing is so 
horrendous in its results as selecting assistants because they are good 
“yes men.” How often the mantle of succession to a professorship has 
been placed on the shoulders of such a “yes man” grovm older, to the 
detriment of the progress of medicine. 

, I; ears ago I became aware of the fact that if I were to train teachers 
for my -staff at the college and hospital I would have to do it through 
accepting assistants in my office, for the teaching and clinical beds at 
my disposal were too few to train adequately the men under me in a 
reasonable time. I remodeled my office so that a large number of pa- 
tients could be attended. Fixed fees were abandoned and all who wished 
attention were made welcome. As largelj’’ as possible the active care of 
patient was timied over to the ministrations of my assistants and my 
omi attention was given to the supervision of their work and the treat- 
ment of the most exacting or complicated cases. Obstetric and gyneco- 
logic cases were handled alike and the fees of the poor and of persons 
ivith limited means were largely a matter of their own decision. The 
rich came along with the poor, were charged abundantly, and were 
happy in most instances to pay the fees exacted, because tliej'" had be- 
fore them the visible reasons for variations in fees. Assistants were 
taken on for a period of three years. In order that the assistants’ ac- 
tivities could be controlled and their time best occupied for their ovui 
learning and advancement, fiat salaries were paid for the disposition of 
all their time and efforts, and the salaries were increased for each year 
of semdee. The salaries were sufficiently ample that at the end of three 
years the assistant could pay for a year’s study abroad. 'Wlien this 
calculation failed I loaned them enough money to make up the deficiency. 
In this way I built up a large practice to the satisfaction of all con- 
cerned, and today I have the records of over 11,000 admissions to ms’- 
office. "When it is taken into consideration that for the first several 
years the work was largely obstetric and that many of these patients 
had several children, the amount of work done was considerable. "When 
it is further stated that this does not include dispensary activities 
pursued at the same time, nor clinical xjatients or those seen only at the 
hospital, nor consultations on other services in our own hospital or other 
hospitals, except when occasionally the patient would return to the of- 
fice, it becomes apparent that our experience was a rich one. After 
returning from his foreign training the assistant goes into private 
practice on his ovm responsibility. He is allowed to notify such of my 
clientele as were earlier tiumed over to him for his attention that he is 
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level in five to twenty-five minutes. Purtliermore, with electrodes similarly placed, 
they were unable to obtain anything resembling this type of potential change by 
dropping follicular fluid into the peritoneal cavity, by injuring the ovarian cortex, or 
by puncture of other abdominal organs. However artificial rupture of a follicle ac- 
complished without injury to the ovary ju-oduced an increase in potential difference 
like that observed with normal ovulation. In 1937, Burr, Musselman, Barton, and 
Kelly, applying electrodes in the same places, obtained marked changes in potential 
in a human female at the time when, as shown by subsequent laparotom}', ovulation 
could have occurred. Bock, Eeboul, and Wiggerss also reported one similar experi- 
ment. In both of these experiments during a period of several hours preceding tlio 
moment of greatest potential difference, suggesting by analogy the moment of 
follicular rupture, there was recorded a slow increase of potential which warned of 
the approaching event. Substantiation of these two phenomena, a maturation sign 
and a rupture sign, would have great practical significance. 

In a series of experiments on normal, orariectomized and hypophyscctomized rats, 
Rogers!) recorded an increase of potential caused not by changes in the ovary or in 
the vagina, but by the more generalized phenomenon called esinis, and showed that 
the acme of this potential difference is reached just before the animal passes out 
of estrus. This electrical disturbance occurs not within five to twenty-five minutes, 
like the one observed in the rabbit, but the complete rise and fall of the potential 
takes about fifteen liours. 


INDICATIONS OP OVULATION 

A major difficulty and feansome liazard in inteipreting the curves 
of potential changes obtained in human experiments comes from our 
lack of any other reliable sign of ovulation to which we might refer 
the observed change in potential. An unpublished study of some 600 
human vaginal smears in 1935 taught us that ovulation could not he 
accurately detected in this wajL Rubenstein’s discoverj’’ of a tem- 
perature droji during the hours of follicular maturation and rupture 
has only recently come to our notice.^® “Mittelschmerz’' vm depended 
on in one allegedly infallible patient and found it of unjustly exag- 
gerated repute. Our resources have not permitted the arduous and 
time-consuming work incident to continuous hormonal studies. 

We planned our experiments therefore to utilize women who needed 
laparotomy for a condition which did not entail any significant ovarian 
pathology or dj'sfunction, and to make our observations between the 
seventeenth and elevaith days (inclusive) before any likely subse- 
quent menstruation. These dates were computed on the basis of the 
recent catamenial hislory. E.xchidijig the controls, and with the ex- 
ception of one ovulating case, all the women on whom dependable 
readings were obtained were subjected to laparotomy soon after .sug- 
gestive changes in potential were recognized, and the condition of 
their ovaries or ova was used to e.stimate the time of ovulation. While 
this means of dating ovulation from the gross or even microscopic 
findings in the eorjius luteum, or from the condition of ova, is inac- 
curate to an appreciable degree, we believe it to be tlie most satis- 
factory method at present. 

In six patients examination of the ovaries was made within tliirly 
hours and in one case fifty-one hours after the electrical change. In 
another patient the curve of ovulation was not recog-nized until more 
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(From the Fertility Clinic, Free Hospital for Women, and the Department of 
Physiology, Harvard Medical School) 

S tudies of mammalian ova (Pinens;’^ Allen, Pratt, Newell and 
Bland;- Young and Blandau®) justify the conclusion that, like 
other cells of the hodj’-, the mature fertilizahle ovum is dynamic, and 
when it has reached its limit of autogenous growth, it must he ferti- 
lized within a short time or perish. The exact limit of this “short 
time” has not been determined, but by analogy to data obtained par- 
ticularly on the rabbit (Pineus)^ and on the monkej^ (Hartman),"* 
we believe that it is of the order of hours and not days. Spermatozoa, 
too, seem to have but a short functional span, limited perhaps not 
only by length of life, but by tlieir dissemination. Though one sper- 
matozoon may fertilize, the assistance of many is normally essential. 
Knowledge then of just, vdiich hours during aaiy given ovarian cycle 
the ovum is free and susceptible to spermatozoa, would be of profound 
value to the rational control of human fertility. Various statistical 
studies correlating menstraation Avith coitus and fertility have con- 
firmed the conclusion drawn from endocrine and anatomic studies that 
ovulation normally occurs in a strictly limited time relation to a sub- 
sequent menstruation. This much is exceedingly helpful, but the 
duration of ovulation time thus indicated is still a matter of four or 
five days, during only a fcAV hours of Avhich the OAunn is actually sus- 
ceptible to fertilization ; and still more unsatisfactory is the fact that 
the date of the subsequent menstruation from AA'hich aa^ may estimate 
ovulation time is predictable only AAnthin a AAude range of several doji’s 
or eAmn Aveeks. 

This report presents experiments designed to determine more di- 
rectly the exact moment AAdien the mature human OAmm is liberated 
from the follicle. 


REAUEW OP literature 

la rabbits, Burr, Hill, and Allens (1935) detected by means of a vacuum tube 
potentiometer a marked difference of potential betAveen a suprapubic and a vaginal 
electrode Avhen each ovulation occurred. Reboul, Friedgood, and Daviso (1937), 
employing a similar technique, AA’itli the abdomen open and the ovaries under 
inspection, found that the peak of the potential difference was reached at about the 
moment of follicle rupture. Usually the potential difference passed through a 
maximum of C to 10 mv. within thirty seconds and returned gradually to its former 

A the Sixty-Third Annual Meeting- of the American Gynecological Society, 

■^heville, N. C.. May 30 to June 1, 1938. 

This investigation was aided in part hy the Permanent Charity Fund of the Har- 
vard Medical School, hy the National Committee on Maternal Health, and by a special 
grant from the American Academy of Arts and Sciences. 
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.young males, two women past the menopause, and one woman in the 
nonovulatory phase of her c.vele. 


Case 1. — Mrs. J. C., aged Sd, had liad 7 pregnancies. 

Diagnosis: Dysinenorrliea. Prolapse. Pelvic Examination: Slight vaginal re- 
laxation. Lacerated, eroded cei'vix. Fnndus normal size, forward, freely movable. 
Vaults negative. Bange of Cycle Lengths: 26 to 30 days. Last Menstrual Period: 
September 7. Estimated Ovulation Time: September 17 through September 25. 

Procedure: On September 17 at 2:15 p.m. the salt-bridge electrodes were at- 
tached; one was inserted in the vagina, and one placed on the abdomen; the latter 
served as reference electrode. The vacuum tube potentiometer was employed, and 
readings of potential changes were taken at five- or six-minute intervals from the 
deflections of a galvanometer connected to the vacuum tube potentiometer. The ex- 
periment ended at 9 A.si. on September 39. 

Description of Curve: Due to an error in recording, the data obtained previous 
to September IS had to be discarded. On September IS the record showed a base- 
line that remained steadj’ within ±2 mv., until at 9:45 P.Jt. the potential, then at 
about 1 mv., suddenly rose, and by the end of two hours (11:46 P.st.) it had at- 
tained a peak of nearlj' 10 rav. (i.e., an increase which was about five times the 
maximum of the oscillations on the base line).'’ Then for about three-fourths of an 
hour the potential remained at a fairly high level. At the end of this period (12:24 
A.M.), it dropped suddenly to the original base line level. Unfortunately polarity 
was not determined here. The peak of the change tlms occurred on the twelfth day 
of Mrs. C. ’s cycle. 

Opei'ative Findings: Opeimtion at 11 a.m. on September 19 (i.e., twelve hours 
after the peak had been reached) revealed a freshly ruptured follicle in the right 
ovary with early corpus luteum formation. This was photographed before fixation. 
No ovum was recovered from tlic tubes which were irrigated in situ. Microscopic 
examination of the corpus luteum sliowed an open stigma; theca about 24 cells deep; 
granulosal layoi' absent; extravasation of red blood cells in small mas.ses among 
thecal cells. 

The endometrium was in the late proliferative stage. 


Case 2. — Mrs. A. F., aged 24, had Iiad 2 pregnancies and 2 abortions. 

Diagnosis: Lacerated perineum. Cystocele. Prolapsus uteri. Range of Cycle 
Lengths: 28 days. Last Menstrual Period: fSeptember 28. Estimated Ovulation 
Time: October 10 througli October 14. 

Procedure: On October 9 (2 p.m.) the electrodes were applied. A glass-covered 
vaginal (saline-AgCl-Ag) and a glass-covered abdominal (saline-AgCl-Ag) electrode 
were used here, the abdominal serving as reference electrode. At noon on October 
10 a new abdominal electrode covered by a i-ubber cup was attached. Voltage changes 
were usuallj’ measured potent iometrically at fifteen-minute intervals. 

Description of Curve: For about twenty-four hours the vaginal electrode was 
sliglitly negJitivc to the reference electrode; the base line showed oscillations ns high 
as ±5 mv. 

On October 30 (2 p.xi.), the vaginal electrode became positive to the reference 
electrode. The potential increased .steadily until at the end of six hours it had 
attained a peak value of -r30 mv. Then in the next twelve hours the potential de- 
creased slowly until it reached a level of -i30 mv. At about this time the record 
was stopped (October 11, 30 a.m.). The pe.ak thu.s occurred at 8 p.m. on October 10; 
i.e., on the thirteenth day of her cycle. 

Operative Findings: At oper.ation on October 11 at 11:30 a.m. (about sixteen 
hours after the peak had been attained) a recently ruptured follicle with open stigma 
was discovered in the right ovary. Microscopic examination revealed the following: 
The luteinized thec:il layer was 12-20 cells deep and contained many vacuole.s and 


«Tn this tlr.sl experiment there l.s some Joubt .ns to ttie correctness of the 
values Indicated, ns tlie calihmtion of the apparatus was doul)tfuI. Ttie 
vkuies are as niven In the text. 


.-ibsoltitc 

reintivc 
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than eight clays had elapsed.* Operation then showed endometrial and 
corpus luteum .development which, according to present standards, 
lilaeed ovulation about eight da.ys before operation. One patient was 
not operated upon but menstruated on the fifteenth day following the 
observed increase in potential. Such a time relationship between ovu- 
lation and menstruation has the sanction of current theory. 

TECHNIQUE 

Electrodes. — Our mctliods of electrode contact with two points arbitrarily chosen 
in the possible field of electrical disturbance, as well as our method of recording 
differences in the potentials of these two points, have been modified in several ways 
since the original report. 

In our earlier experiments the electrodes consisted of wicks wet with normal saline 
solution and connected by salt-bridges to silver-silver chloride electrodes which in 
turn were connected by insulated cables to the vacuum-tube potentiometer. As the 
contact wicks or the salt-bridges dried too easily we later used a jelly made with 
agar-agar and normal salt solution into which the silver-silver chloride electrodes 
were imbedded (Eock, Eeboul, and WiggerBS). At the present time we use electrodes 
made by filling a iiorous rubber cup with salt-agar jelly to which is added a little 
glycerin to prevent drjdng. Imbedded in this jelly is a small zinc plate wliich is 
connected directly to the recorder. The rubber cups are inverted and firmly applied 
to the patient’s skin by means of paste washed off by xylol from ordinary adhesive 
tape. 

Recording Apparatus. — ^For measurement of potential changes we first used a 
vacuum tube potentiometer similar to that of Burr, Lane, and Nims,ii and later a 
different tj-pe which has been described bj' Eeboul, Davis, and Friedgood.e The 
changes of potential thus detected were recorded by means of a galvanometer and 
a slow moving camera. Later when it was discovered that the differences of potential 
were of such magnitude as to permit of a less delicate mechanism, we used an 
ordinary battery operated slide-wire potentiometer to balance the differences of 
potential. The slide-wire used was identical to that contained in the Leeds and 
Northrup Type K potentiometer. At intervals of from five to fifteen minutes we 
made readings of the voltage necessary to bring a sensitive galvanometer to its zero 
position. These readings were independent of the external resistance to a sufiScient 
extent. 

Since this method proved satisfactory we then used a Leeds and Northrup multi- 
point recording potentiometer (Micromax recorder). This works on the potentiom- 
eter principle, and also provides an automatic record for 6 different circuits every 
twelve minutes; or, if all leads are used in one circuit, every two minutes. Hence, 
records may be taken simultaneously on several patients or from different pairs of 
electrodes on the same patient. In the later experiments we were thus able to use 
two pairs of electrodes; one pair low in the pelvis, and one pair higher up, and a 
third circuit recording the difference of potential between the two right electrodes of 
these two pairs. Three of the 6 circuits provided by the recorder were thus used, and 
a record obtained from each of these every six minutes. On this apparatus the con- 
trol experiments were made (with the exception of Experiment 1 on Mr. A. U. where 
the manually operated potentiometer was employed). 

EXPERIMENTAL 

Following are the details of nine experiments made on women with 
normally fnnetioning ovaries during their estimated ovulation time. 
As controls for the above, observations are presented on three healthy 

‘Until one is able to determine the magnitude of base line oscillations, it is im- 
possible to recognize the characteristic ovulation curve. (See under experimental 
results, I, a. page 741.) 
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several adjacent ones. The ovum obtained from the follicle in the right ovary, as 
well as two of the ova recovered from the left ovary, irere not sufficiently atretic to 
be unattractive to spermatozoa. 

Microscopic examination revealed a jmung corpus luteum, the theca interna of 
which had a depth of 10 to 20 cells. Among these, extravasated blood cells appeared 
in many small spaces as yet unlined by endothelium. However in tlie outer layer 
of tliis luteinized theca centripetal capillaries were apparent. Tlie granulosal layer 
was absent. The immaturity of the corpus luteum, as well as tlie absence of de- 
generative changes in the ova of other follicles, implied, we believe, that ovulation 
had occurred not more tlian twenty-four hours before operation. 

The endometi'ium was in the early secretory stage. 

Case 5. — Mrs. M. G., aged 27, had had no pregnancies. 

Complaint: Sterility. Diagnosis: Bilateral tubal occlusion. Pelvic Examina- 
tion: Normal introitus and vagina. Cervix of normal size, shape and position; 
movable. Bundus of normal size, anterior, movable. Slight thickening in left vault. 
Right vault negative. Very sliglit first degree prolapse. Mucoid cervdeal discharge. 
Range of Cycle Lengths: 27 to 29 days. Last Menstrual Period: October 5. Esti- 
mated Ovulation Time: October IG tlirough October 22. 

Procedure: On the morning of October 16 a rubber-covered electrode (saline- 
AgCl-Ag) was applied on the abdomen, and a glass-covered electrode (salinc- 
AgCl-Ag) was inserted in the vagina, the abdominal serving as reference elec- 
trode. The first reading was taken at 11:05 A.sf. and subsequent readings usually 
at fifteen-minute intervals. The experiment ended at 5:30 I’.M. on October 19. 

Description of Curve: This curve is characterized by a very rapid potential in- 
crease of 24 mv. in tlie negative direction beginning on October 18 at 5:30 A.xr, Tlie 
potential remained high for about eight hours after which it gradually returned in 
nineteen hours to the original base line which previou.sly had shown oscillations not 
greater than ±o mv. The peak here thus took place on the fourteenth day of the 
cycle. 

Operative Findings: Operation at 10 a..m. on October 20 (fifty-one hours after 
the ireak had been attained) disclo.sed in tlie right ovary one freshly ruptured follicle 
with open stigma. Microscopic e.xamination showed a luteal layer about 20 cells 
deep which was vacuolated and infiltrated with cxtrava.sated blood. Many di.slodgcd 
granulosa or theca-lutein cells were free in the coagulum. 

The endometrium was in the late proliferative phase. 

Case G. — iirs. II. G., aged 27, had had no pregnancies. 

Complaint : Sterility. Pelvic Examination: Normal except for hypersecretion of 
cervical fluid. Range of Cycle Lengths: 25 to 31 days. Last Menstrual Period: 
November 5. Estimated Ovulation Time: November 14 through November 24. 

Procedure : On November 15 (12 Noon) 2 pairs of surface electrodes (salinc-agar- 
zinc plate) wore ajiplied. The left electrodes served as reference electrodes in both 
pairs. Iilanual potentiometric determinations of voltage were recorded at five- and 
ten-minute intervals alternately; i.c., a reading was obtained for each circuit cverj’ 
fifteen minutes. The cxjicriment ended at 4 n.M. on November 17. 

Description of Curve: Between 3 and 4 r.M. on November 15 (i.e., within one 
liour) the right lower electrode became about 40 mv, more positive with respect to 
the left electrode, and then returned very .slowly to its original potential in about 
thirty-six hours. 

This change was not reflected on the iipjier ptiir which showed a base line steady 
within ±0 rnv. and shifting .‘‘lowly from a zero po.sition to a slight positivity. 

This patient was not operated upon, but she did start to menstruate on November 
.30. the fifteenth day after the peak was reached. This menstrual jicriod occurred on 
the twenty-sixth d:iy of her cycle. The peak h:ul been observed on the tenth day. 

In the' following* three experiments potential changes very .“imibar to those de- 
scribed above were obtained yet ovulation had not occurred. 

Case 7. — >lrs. H. C., aged .37, had had 4 i»regnaricies and 1 abortion. 

Diagnosis: Rectocele, Cy.-tocele. Prolapsus uieri. Range of Cycle Lengths: 2'^' 
to .30'day.‘‘. l^osl Menstrual Period: November 1. Estimated Ovulation Time: 
November 12 through November IS. 
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clumps of extravasated erytlirocjdes. The coagulum, which also contained many free 
red cells, lay in contact with the thecal layer. There was no granulosa or limiting 
membrane. 

Case 3. — ^Mrs. H. D., aged 37, had had 2 pregnancies. 

Diagnosis: Lacerated perineum with cystocele and prolapsus uteri. Bange of 
Cycle Lengths: 26 to 32 days. Last Menstrual Period: October 12. Estimated 
Ovulation Time: October 22 through November 1. 

Procedure: On October 23 (1 p.m.) one pair of surface electrodes (saline-agar- 
zinc plate) and one pair of vaginal-abdominal electrodes (saline-AgCl-Ag) were 
applied. Potentiometric determinations of the voltage were recorded at seven- and 
eight-minute intervals alternatel}’ ; i.e., a reading was obtained for each circuit every 
fifteen minutes. The experiment ended on November 1 (8 a.m.). 

Description of Curve: On October 23 (5 p.m.) the right surface electrode showed 
a steady increase in the positive direction with respect to the left electrode until 
at the end of four hours it had attained a peak value (9 p.m.). The total increase 
amounted to about 24 mv. Then began a rapid decrease of potential during two 
hours followed by moderate fluctuations for about ten hours after which it returned 
to the initial value. (This change in the surface curve closely resembles the curves 
obtained in Gases 1 and 2.) Throughout the rest of the experiment the base line 
remained steady within ±5 mv. and no other characteristic changes were observed. 
The peak thus occurred on the twelfth day of her cycle. 

On the abdominal-vaginal circuit the base line remained constant (within ±5 mv.) 
and no typical fluctuations were noted. 

Operative Findings: Laparotomy performed at 12 Noon on November 1 (i.e., 
eight days and fifteen hours after the peak had been reached) revealed the presence 
of an old corpus luteum in the left ovary. On section this proved to consist of solid 
cellular folds. The coagulum appeared to be undergoing fibrosis. 

The endometrium was in a well-advanced secretory stage. In the convoluted 
and saw-toothed glands the epithelium was characteristic of the beginning of the 
final week of the cycle. The nuclei were basal, and the supranuclear cytoplasm 
was vacuolated and fragmented. The stroma was moderately edematous except in 
those areas where the cells were enlarged by a marked increase of cytoplasm. 
A cellular picture of this type has already been shown to be characteristic of 
progestin influence over a period of about nine days .12 The corpus luteum, too, as 
noted above, was mature. The curve described was obtained on the ninth day pre- 
ceding operation. 

Case 4. — ^Miss T. C., aged 21. 

Complaint: Dysmenorrhea. Pelvic Examination: Nulliparous vagina. Cervix, 
not lacerated or everted, pointed directly anterior. Fundus of normal size; ante- 
flexed and deeply retrocessed. Vaults negative. Diagnosis: Essential dysmenorrhea. 
Bange of Cycle Lengths: 25 to 30 days. Last Menstmal Period: October 29. 
Estimated Ovulation Time: November 7 through November 16. 

Procedure: On November S (2 p.m.) the electrodes were attached. These con- 
sisted of one pair of surface electrodes (agar-saline-zinc plate) placed low in the 
groins, the reference electrode being on the left side. Voltage changes were read by 
the null potentiometric method at fifteen-minute intervals. 

Description of Curve: For the first seven days there was no significant change. 
During the early half of the week, however, the curve showed slow cyclic oscillations 
of period one day and of amplitude about 16 mv. On November 15 at around 12 
midnight there was a sudden rise from the base line to a value above -fSO mv.* The 
potential remained at this level for about five minutes. It then dropped within an 
hour to -f24 mv. where it stayed constant for six hours. Soon afterward the record 
was stopped (10 a.m., November 16). The peak here occurred on the eighteenth day 
of the cycle. 

Operative Findings : At operation on November 16 (12 Noon), twelve hours after 
the peak had been reached, there were recovered from the right ovary a young corpus 
luteum and one well-developed follicle, and from the left ovary one large follicle and 


•Eighty millivolts are the limit of the potentiometer scale. 
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Case 9. — Mrs. C, W., aged 33, had had one pregnancy. 

Diagnosis: Inguinal hernia. Eetroversion. Ovarian cyst. Bangs of Cycle 
Lengths: 25 to 28 days. Last Menstrual Period: September 29. Estimated 
Ovulation Time: October 8 through October 15. 

Procedure: This patient was tested from 12 noon on October C through 7:15 A.xr. 
on October 9. The electrodes were similar to those used in Case 5; i.e., a rubber- 
covered saline-AgCl-Ag electrode was applied to the abdomen (reference electrode), 
and a glass-covered saline-AgCl-Ag electrode was inserted into the vagina. Headings 
were taken usually at lifteen-minute intervals. 

Description of Curve: No base line was obtained for the first twenty-four hours, 
but a continuous drift occurred; i.e., the electrode which was 20 mv. negative to the 
reference electrode became 12 mv. positive. Then for the next twelve hours tlic 
record was relatively flat with changes in base line no greater than ±5 mv. At 
1 A.Ji. on October 8 the vaginal electrode became strongly negative to the reference 
electrode, a change of 25 mv. which took place in about three hours. After this fol- 
lowed a period of great irregularity (oscillations of ±10i mv.) which might have 
been due to defects of technique or electrode difficulties. The curve then returned to 
the first positive level which it attained twenty-four hours after the beginning of tlie 
change. Tlie peak thus occurred at 4:30 a.m. on October 8, the tenth day of the 
cycle. 

Operative Findings: At operation on October 9 at 10:30 A.M. (thirty liours fol- 
lowing the peak of the curve), a mature follicle which had recently suffered atresia 
was found in the right ovary. Microscopic examination of this follicle revealed the 
presence of a well-developed granulosal layer in which beginning degeneration was 
evidenced by diminution in the size of the marginal cells and their increased affinity 
for stain. Prom this follicle was obtained a slightly elliptical ovum which was sur- 
rounded by granxdosa cells and was not attractive to spermatozoa. 

To summarize then: in ten satisfactory experiments (one reported in a previous 
papers) similar potential changes were observed. >Seven of these were associated 
xnth ovulation; three of them were associated with maturation of follicles, whicli, 
however, had not ruptured. 


CONTROLS 

In the six control e.xperimcnts outlined below, the following subjects were tested: 
(A) 3 healthy young males (control Cases 1, 2, and 3) ; and (B) 2 women past the 
menopause (control Cases 4 and G), and one woman in the nonovulating phase of 
her cycle (control Case 5). 

In all control experiments two pairs of surface electrodes (saline-agar-zinc plate) 
were used, one pair being placed just above the symphysis, and one pair just below 
the umbilicus. In the first experiment on control Case 1 (Mr. A. U.) the manual 
potentiometric method of measuring potentials was employed. In all subsequent 
control experiments the hlicromax recorder was used. 

A. Male Controls. — CoxTitor. Case 1. — hlr, A. TJ. 

Experiment 1 : This experiment lasted from December 5 to December 0. 'J’hc 
record showed a fairly .‘stc:idy base line (with fluctuations not greater than ±8 mv. 
during the day, and ±I mv. during the night). There were some slow' undulations 
occurring at mealtimes which were more marked on the upper circuit. These never 
c.vcceded ±5 mv, on the lower circuit. 

Experiment 2: A second test was.made on this subject (December 27 and 2S). 
Here the record was a little more unsteady, .showing slow clianges in base line of 
±10 mv. during the day and ±A m%'. during the night. Again, as in Experiment 1 
on this subject, clianges associated with periods of digestive activity were recorded 
on the upper circuit. This time these were as large as ±20 or .30 mv. 

Co.vTUor, C-xsE 2. — Mr. D. G. 

This ox|ierinicnt ran froax December 2-8 (11 A..n.) to December 29 (5 A..'t.). 
Tlirougliout a period of eighteen hours the record was remarkably .steady except for 
a short episode during which changes were mn/le in the machine by the ojicrator. 
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Procedure: On November 13 (11 a.m.) the electrodes were attached. These con- 
sisted of one pair of surface electrodes, placed low in the groins (saline-agar-zinc 
plate), the reference electrode being on the left; and one pair of glass-covered 
vaginal-abdominal electrodes of the salt-bridge type referred to previously, the ab- 
doininal serving as reference electrode. Manual potentiometric determinations of 
voltage were recorded alternatively at five- and ten-minute intervals; a reading was 
thus obtained for each circuit every fifteen minutes. The experiment ended on 
November 14 at 9 A.jr. 

Description of Curve: On November 13, two hours after the experiment was 
started, there was a sudden change in potential difference from -f-10 mv. at 1 p.m. 
to -24 mv. at 4 p.m. under the right surface electrode. Near this level it remained 
for about twelve hours. The potential difference then gradually diminished to 
-10 mv. At tliis time the record was stopped. 

The vaginal electrode, which was slightly positive (5 mv.) at 1 p.m. (November 
13), became slightly negative by about 10 mv. during the next two hours and then 
slowly returned to a positive level of -{-12 mv. where it remained steady for a period 
of ten hours. The peak of negativity was sjmehronous with the maximum change 
over the right surface electrode, which, as mentioned above, was one of 34 mv. in 
the negative direction. The peak here occurred on the thirteenth day of the cycle. 

Operative Findings: At operation on November 14 (11 a.m.), nineteen hours 
after the peak had been reached, one mature unmptured follicle was recovered from 
the left ovarj' and this contained an egg which in vitro vigorously attracted sperma- 
tozoa. On microscopic examination the wall of this follicle showed a fair degree 
of luteinization of the theca interna. The behavior of the ovum and the condition 
of the follicle wall strongly suggested that ovulation was imminent. 

The endometrium was in the late proliferative stage. 

Case 8. — IMrs. M. M., aged 21, had had no pregnancies. 

Complaint: Sterility. Dysmenorrhea. Diagnosis: Pelvic inflammatory disease. 
Adherent retroversion. Pange of Cycle Lengths: 28 to 30 days. Last Menstrual 
Period: November 7. Estimated Ovulation Time: November 19 through Novem- 
ber 25. 

Procedure: This patient was tested from November 16 (11 p.m.) to November 19 
(5 A.W.). Two pairs of salt-agar-zinc surface electrodes were used; one pair just 
above the sympli 3 ’sis and one about 2 inches higher. Manual potentiometric de- 
terminations of voltage were recorded alternateh’ at five- and fifteen-minute in- 
tervals; i.e., a reading was obtained from each circuit every twenty minutes. 

Description of Curve: The potentials recorded bj' the upper pair remained fairlj' 
steady throughout the entire experiment. The difference in potentials recorded by 
the two lower electrodes remained fairly constant during only the fir.‘«t thirty-six 
hours. At 1 P.M. on November 18 the right lower electrode suddenly became more 
negative to the left (reference electrode) bj- GO mv. Tlie peak was observed at about 
2 P.Ai., the complete rise and fall of the potential occurring within two hours. Tliis 
was followed b>’ a jreriod of relative steadiness for twelve hours, although the right 
electrode became slightly positive to the left electrode, as contrasted witli its initial 
slight negativitj'. Following this there was noted at 2 a.m. on November 19 a second 
rise of 40 mv. in the same direction as the first increase. It is interesting that, with 
the single exception of a sudden rise in Miss T. C. 's record (Case 4), we did not 
obtain this kind of swing in any of the patients who did ovulate during the experi- 
ment. The peak occurred here on the twelfth, da.v of the cj’cle. 

Operative Findings: On November 19 (11 A.M.) twentv-one hours after the peak- 
had been attained, laparotomy was performed. The left ovarj- measured 2 cm. in 
diameter and contained a follicle which protruded through the ovarian cortex over 
an area measuring 2 mm. in diameter. The right ovar\- meastired 3 b\- 214 In- .3 cm. 
and was filled with many follicles. One of these was about 1 cm. in diameter and 
had a ver\’ thin wall over an area of 4 mm. None of the follicles had been ruptured. 
Unfortunately the section containing the largest follicle from the right ovary was 
lost. Prior gross examination, however, indicated its matnritj'. 

The endometrium was in the late proliferative stage. 
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b. Duration: In the first group of four patients (peaked curve), the time re- 
quired for the attainment of the maximal difference of potential varied from about 
thirty minutes to eight hours, and the regressions of these potentials showed equally 
wide ranges. 

Within the second gi’oup (exemplified by the plateau or inverted U-type curve), 
the time required for the complete rise and fall of the potentials also varied con- 
siderably. The duration of the increase seemed fairly constant (one-half hour to 





Fig-. 1.* — Cur\'e.s of ovulation potentials. 
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Fig. 2. — Fotcntials wltliin fstiinatcil ovulation time. 



Sr.-iturc follicles witliout rupture. 


three hours). The duration of the plutcuii phase varied from fire 1o twelve liours. 
The regrcs.«ions of the potentials also .riiowed wide ranges. 

c. Sign: In 4 cases where a %'aginal-abdominal circuit was crnploj’cd, with tlur 
abdominal .serving as reference electrode, the vagina became negative in 3 cases 
(Cases D, 7, and 9), and positive in one case (Ca.=c 2). 

•All curves are plotted ns though ch.-iiiKi-.s wvre on the i)».«Il!ve (dde of the refer- 
ence nKl.=. Fifr-s. 3 and 2 show only the shape of the eu/ve In '■ncJi caste. 
cuiwe 1ms heon nniltiplled by a factor so that the ma.vlriiurii .'irnplltudr.s are identical. 
Thin deflne.o Gie cuna? cimr.-icterlstlc.-' more clearly. The time rehilion ha." Ir'-'Cn 
rc-spc-ctcd. Till- exact magnitude of potential ch.ang.- ir glvi-n In the text. Ahscl.-sae 
in all ert.^ef; .are In hours. 
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Control Case 3. — Dr. L. E. 

This subject was tested from January 3 to January 4. Eor a period of ten hours 
the record was flat within ±5 mv. Then during the next four hours there occurred 
a very slow rise of potential of about 30 mv. Following this gradual increase there 
was a decrease to the base line within the space of four hours. This change took 
place during sleep and was more marked on the lower circuit. The difference of 
potential between the two upper electrodes remained perfectly steady throughout 
the experiment, 

B. Feinale Controls . — Control Case 4. — ^Mrs. J. S., aged 67 (29 years past the 
menopause). Tliis patient was connected to the machine on the fourteenth day after 
a vaginal hysterectomy and perineorrhaphy. Throughout the period February 5 to 9 
the record was fairly steady, showing long; slow changes not exceeding ±10 mv. 

Control Case 5. — ^hlrs. A. C., aged 47 years. 

This patient was tested from April 5 to April S (on the sixth to the ninth day 
after a left trachelorrhaphy) . She was connected to the recorder on the seventh day 
of her menstrual cycle and so was in the nonovulating phase. It may be noted that 
her endometrium on March 30 was of the late secretoi-y tjT^e. 

This record does not show any remarkable changes in potential, except for the 
fact that, whereas during the day the changes were of a magnitude of ±10 mv., the 
curve shows a definite flattening at night with changes of less than ±5 mv. There 
seemed to be some variation of potential (15 to 20 mv.), associated with mealtimes, 
appearing on the upper circuit. On two occasions sharp changes (10 to 15 mv.) 
occurred when the patient voided. 

Control Case 6. — Mrs. M. B., aged 65 years. This patient had passed the meno- 
pause twenty years previously. She was tested for four days during recovery from 
a Fothergill plastic operation performed on April 9. Tlie experiment was started on 
April 15 and ended on April 19, 

For the flrst two days the record did not show anytliing remarkable. The re- 
mainder of the record had to be discarded because these particular electrodes, due 
perhaps to drying, offered too high a resistance for the recording device. 

EXPERIAIENTAL RESULTS 

I. Electrical Changes . — ^When the potential differences between two points of the 
pelvic region, i.e., between the vagina and the abdomen, or between the right side 
and the left side of the abdomen, were plotted against time, curves of two mark- 
edly different shapes were obtained in experiments on nine normal women during 
their estimated ovulation time. 

In four patients (Cases 1, 3, 4, and 8) there was an abrupt increase of the 
difference of potential from a fairly constant base line (Figs. 1 and 2). The 
descent from the peak of the curves was fairly prompt and direct; the curves thus 
resembled an inverted V, which was more or less open, and as a rule rather sjun- 
metrical. 

In five other patients (Cases 2, 5, 6, 7, and 9) the curves, after a similar abrupt 
rise, showed a rather extended plateau, and the regression from the maximal differ- 
ence of potential was less abrupt than was its establishment. Hence these curves 
more closely resembled an inverted U, 

The potentials recorded in these two groups showed wide variations in magni- 
tude, duration, and sign. 

a. Magnitude: "With the exception of one case (Case 1) in which there was some 
doubt as to the absolute degree of potential increase (page 736), the changes re- 
corded varied from 24 to more than SO mv. 

Study of all the records seems to indicate that the internal circuit has different 
properties in the various cases, for one gets the impression that when a fairly steady 
flase line is obtained the gross change is usually smaller than when there are large 
Oscillations in the base line. 
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II. Correlation of Ovulation with Electrical Changes . — Of these 9 cases, 5 (Cases 
1 to 5 inclusive) ■ivere discovered at laparotomy to have ovulated at about the time 
the potential difference increased. In Case G ovulation was placed near this time 
by the advent of catamenia on tlie 15th daj' following the rise in potential. Sig- 
nificantly in the other three women (Cases 7, S, and 9) the typical potential change 
was observed, though subsequent laparotomy showed that ovulation, while appar- 
ently imminent, had not yet occurred. From one of these patients (Case 7) an 
ornim which was strongly attractive to spermatozoa was obtained by aspiration of the 
ripe follicle. iUso in Case 9, by aspiration of a follicle which appeared mature on 
gross examination, an elliptical ovum was recovered. This, perhaps because of faulty 
in vitro technique, or because of endogenous degenerative changes, did not attract 
spermatozoa. 


DISCUSSION AND CONCLUSIONS ’ 

Of prime practical importance are the following questions : "Wliat 
is the time relationshiii between this observed electrical sign and 
liberation of the ovum? Does the electrical effect precede rupture? 
Are the two events sjuiehronous, and is the potential change iierhaps 
caused by the rupture of the follicle? Or does the electrical sign 
follow rupture? 

From our present studies we are led to believe that the electrical 
change which we have recorded does not folloiv rupture, nor is it 
necessarily coincident with it, which we first believed to be the case, 
and as is true of the change which has been observed in the rabbit. 
The increase in potential difference may, as in Cases 7, 8, and 9, pre- 
cede ovulation, and perhaps it always does. That recently ruptured 
follicles were found in Cases ], 2, and 4, within twelve hours, and, 
in Case 5, twenty-four hours after the swing was completed, indicates 
that if the change in potential precedes the event it does so by only 
a few hours. When we know more of the development of the corpus 
luteum, we inaj’’ judge its age more accurately, and in this way be 
better able to place the time of ovulation. At the present time it is 
only possible to characterize this body as (1) of recent inception, when 
the stigma of rujiture is .still apparent; (2) as young, while the coagulum 
remains and the centripetal capillaries have not yet engrossed all free 
erjdhrocytes ; and (3) as maixire, Avhen the luteinized folds appear as 
solid ti.ssue masses bounded on the peripheiy ly the theca externa, 
and centrally by a thin layer of modified cells of the theca interna, 

Roger.s” has show.n that in the rat somewhat similar electrical 
changes are synchronous with exit from estrus. Young and Blandau^ 
emphasize the fact that “in domestic animals as the horse, the cow, 
the ewe, the sow, and the guinea pig, in which ovulation is sponta- 
neous, it has been found to occur late in the period of heat or even 
shortly after its end” (italics ours). Does this occur in human beings, 
too, and are these differences in potential caused not solely by the 
single event of follicle rupture, but rather by a more generalized 
yihenomenon ? 

It is true that in some of these eases the exceedingly long duration 
of the process (more than twenty-four hours) seems to point tov/ard 
a general inodifuration which appears and disappears slowly. There 



ROCK ET AT..: EI.ECTHIOAT. CHANGES IN HUMAN OVUUATJON 743 


If wo assume that the uotivc ovary was the one containing a ruptured follicle, 
or a niaturo follicle, wc find, by using surface electrodes, that, out of 4 cases, the 
active ovary became negative in 2 cases (Cases 3 and S), and po.sitivo in 2 cases 
(Cases 7 and 4). However in one of these we had evidence that both of the ovaries 
were fairly active (Case 4) (Table I). 

TAKUE I. POTKXTIAn CllAXfiE AND FOl.DICULAn ACTIVITY 


{’ASE* 

POSITION 

OP 

EbP.CTl’.ODES 

MAGNITUDE 

OP 

BA.9B MNE 

OSCILTiA- 

TIONS 

MV. 1 

1 

rOTENTIAIi 

CHANGE 

ASSOCIATED 

■WITH 

POIiUCUbAU 

KurTur.E on 

MATUTIATTON 

MV. 

OVAKIAN 

riNDlNGS 

SIGN OP 
POTENTIAL 

CHANGE 

IN VAGINA OR 
OVER ACTIVE 
OVARY 

2. I^lrs. A. F. 

1 Vaginal- 
abdominal 

±r) 

+30 

Iluplnred fol- 
licle in right 
ovary 

Vagina posi- 
tive 

nn 

Surface! 

±5 

t 

+2-1 

Old corpus 
hit cum in left 
ovary 

Left ovary 
negative 

4. Miss T. C. 

Surface 

1 

-10 to +10 i 

1 

1 

1 

I 

Young corpus 

1 u t c u ni in 
right ovarj’, 
as well as 
one appar- 
ently mature 
ovum j loft 
ovary c o n- 
tainod two 
apparently 
mature ova 

Right ovary 
positive 

0 . Mrs. M. G. 

Vaginal- 

abdominal 

±5 

m 


||hH|| 

7. Mrs. H. G. 

1 

! 

Surface 

1 

1 

1 

! 

Vaginal- 

abdominal 

±4 

±3 

-34 

-10 

Mature unrup- 
tured follicle 
from left 
ovary. This 
contained an 
ovum which 
vigorously at- 
t r a c t e d 
spermatozoa 
in vitro 

Left ovary 
positive 

Vagina nega- 
tive 


Surface 

! 

±10 ' 

1 

-(50 

-40 

Largest follicle 
in right ovary 

Right ovary 
negative 

9. Mrs. C. W. 

Vaginal- 

abdominal 

1 

±5 

-2.'5 

1 

Largo follicle 
resected from 
right ovary. 
This con- 
t a i n e d an 
ovum wliicli 
had recently 
suffered 
atresia 

Vagina nega- 
tive 


•The first case (Mrs. J. C.) was omitted hero because polarity was unfortunatelj' 
not determined. 


. tin all cases whore surface electrodes were used the left electrode was the refer- 
ence electrode, so that a change of +24 mv. means that the right electrode was 24 
tnv. positive to the left. 
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animals and human beings the external signs of ovulation. The work of Burr, Hill, 
and Allen on the rabbit has been confirmed and extended to human beings to the 
extent that the time of rupture of the Graafian follicle may be very closely deter- 
mined. 

Of academic interest in connection with this discovery will be the correlation of 
the state of the endometrium and the characteristics of the vaginal smears at the 
time ovulation occurs, and the findings as to the hormone content of the blood and 
urine in relation to this definite expression of ovarian function. Other metabolic 
phenomena, such as the temperature and basal metabolism, shown by Bubcnstein to 
reach a low midcycle point may be restudied in connection with this new method. 
Of scientific interest also will be the assembling of a definite histologic picture of 
the progressive changes in the ovary in conjunction with the formation of the corpus 
luteum. From such studies based on the exact time of ovulation may be settled 
finally the theorj’- of luteinization and the origin of the lutein cells. From Dr. 
Rock’s present finding, I take it, he ascribes the lutein cells to the theca interna. 
Similar studies to those of Rogers in the rat maj' determine the effects upon matura- 
tion of the follicle, injections of hormones or other stimulating agents. 

In relation to sterility the determination of the exact time of o\'ulation is impor- 
tant, in that it will afford an opportunity to determine the optimum time for 
coitus or artificial insemination or to determine the biological attractiveness of an 
ovum to the semen of a mate. As far as contraception is concerned, the exact time 
of ovulation may lead to further advances of our knowledge of the fertile period. 
Probably further developments and continuance of this mode of investigation will 
lead to the discovery of other changes of the electrical potentials of the pelvic 
organs during menstruation or at the onset of labor, or may determine for us the 
recurrence of o\’ulation during lactation, and the character of ovulation following 
hysterectomy. Whether the reaction as exprc.ssed by a broad curve is a result of 
estrus, a general phenomenon, or whether the reaction expressed bj' a sharp peak is 
due to ovulation itself alone as a local change seems as yet undetermined. 

DR. R. A, ROSS, Duuha.m, N. C. — Dr. Rock has mentioned the lyx)c of endo- 
metrium of one patient, and I would be interested to know whether endometrium 
was studied routinely and by what procedure? I am also anxious to know if he 
was able to obtain the ova in each instance. We have employed the technique as de- 
scribed by Newell, Pratt, and Bland with di.scouraging results. 

The description of a corpus luteum given by Dr. Rock is pertinent. Yet we must 
remember at all times the warning of Hartman as to the unreliability of the ap- 
pearance of the corpus luteum as an index of its age. 

DR. ROCK (closing). — The endometrium was obtained in most of the cases, and 
in one of them, as I said, it showed the elTect of a long progestin influence. Tlie 
cases in which freshly ruptured follicles were found usually showed the endo- 
metrium characteristic of the late proliferative phase. There were no cytologic 
changes which we could attribute to early progestin influence. 

The difficulty of dating the corpus luteum derives from the fact that (he lutein- 
ization is apparently a progressive procc.ss which starts before rupture. At least 
changes resembling those of luteinization occur in the theca and progress to true 
luteinization. We have to date our corpus luteum from fhese clianges; i.e., sfrom the 
thickness of the cell layer, and especially the degree of vascularization. At finsl 
there arc many open spaces filled with extravasated blood cells whicli later hecoino 
lined with endothelium. 

Wo. too. have attempted to recover ova from the tubes hut have not been verv- 
successful. Once we recovered something which looked like an ovum. I think the 
difficulty is merely a matter of technique. 

I would like to add that we had some control,.- of these ••ase,.;. We tested two 
women who were pa.st the menop.'time, and another woman during the first week of 
her cvcle, and failed to obtain any curves rc.senibling those which I have sliown. 
Three* healthy young males also showed no signs of ovulation. 
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is, however, no doubt that a local process must occur which is asso- 
ciated with sharply localized potential changes, since we are able to 
record large differences of potential between 2 nearby points, a and 
h, which changes are not recorded between 2 other points, c and d, no 
further from the first 2 than are these from each other. 

This deduction has been checked by experiments on animals which 
will be reported later. If a difference of potential is applied across 
two small silver-silver chloride plates placed anywhere in the peritoneal 
cavity, the potential changes are recorded with electrodes placed on the 
skin, and these changes show a strong maximum in the neighborhood 
of the plates. It seems therefore probable that if, in the experiments 
reported above, we are dealing with a more general phenomenon 
(estrus), we are recording its strongty localized (probably ovarian) 
manifestation. The differences in magnitude, or even in sign, of the 
potentials recorded would be easy to explain on this basis. On the other 
hand, the exact relationship between the actual rupture of the follicle 
and the recorded potential changes constitutes a question which we are 
at present not in a position to answer with eertaint 5 ’-. 

Limited as these experiments are in number and duration, they 
strongly indicate that associated with human ovulation there is a char- 
acteristic change in the electrical condition in the pelvis which has not 
been observed at other times in these eases, or at any time in subjects 
who have no ripe follicles. So far this change has been identified as 
an increase of the preceding and succeeding differences in potential 
between two pelvic electrodes. 

It is interesting to observe that a curve suggesting ovulation oc- 
curred in all nine eases during the time expected on the basis of cur- 
rent theories of ovulation time. 

We wish to acknowledge the valuable assistance rendered by Mr. L. Kingsland 
(S.B.) in the course of this investigation. 
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DISCUSSION 

DB.. PHILIP E. WILLIAMS, Philadelphia, Pa. — ^T he determination of elec- 
trical characteristics of the living system has been speeded up by the development 
of a vacuum potentiometer to measure minute voltage changes in living systems. 
Through the use of this mechanism it is now possible to determine in experimental 
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On the eighth daj’- while the ovum is still a free blastocyst the 
auxiliary cells are already distinetlj’' set apart from the small group 
of true embryo cells which, having divided hut a few times, are stiU 
large and retain their primitive unorganized blastomere character. 
This eighth day marks the completion of what maj’" be regai'ded as 
the first and thus the most fundamental stage in the development of 
the ovum. 

There then follows the awakening of the embryo-forming cells which 
is expressed by proliferation and ai-rangement of its cells into an ecto- 
dermal disc. In the orientation and organization of this embryo or 
germ-disc it becomes set-off, both dorsally and ventrally hy fluid- 
containing clefts from the abutting auxiliary tissues. The dorsal 
cleft is first to appear and as it enlarges with the increase of its fluid 
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we recognize it as tlie amniotic cavity, and its boundary cells arc .soon 
fashioned into an amniotic membrane. Similarly, the ventral defl 
enlarges to become the combined gut and yolk-sac cavity. 

As for the yolk-sac we have .seen tliat it is something more than an 
embryonic vestige. Purtliermore, the yolk-sac docs not bud oil’ from 
the inner cell mass in the form of a .solid clump of cells, thereafter 
acfpiiring a central cavity, as had been .snjiposed. Nor is it at any 
time an intrinsic part of. or homogenous with, (he gut tract, liisfead, 
the earlio.st cells of the yolk-sac are differentiated as a thin nicinhrane 
between which and the gut endoderm there arises the conjoint yolk- 
sac cavity and gut cavity. This cavity is therefore dual in origin. It 









ADVANCES IN OUR KNOWLEDGE OF THE EARLY 
PRIMATE EMBRYO'^ 

George L. Streeter, M.D., Baltimore, Md. 

SUMMARY t 

W HEN the three germ-layer theory was perfected by von Baer, 
it was thought that the fundamental parts concerned in the 
organization of our body tissues had been found and the ectoderm, 
mesoderm, and endoderm shown in his beautiful drawings were the 
three ultimate materials from which our various organs are derived, 
the three layers being regarded as homogenous in themselves and 
homologous in all animal forms. This concept seemed to simplify the 
teaching of embiyology and during the subsequent hundred years 
embryologie and anatomic thought has been dominated by this three- 
layered topographic analysis, and Avith a certainty like that formerly 
preAmiling among physicists and chemists regarding the indivisibility 
of the atom. 

As happened Avith the atom, it is uoav becoming apparent that the 
three germ-layer theory in its oi-iginal diagrammatic form cannot be 
harmonized Avith Amrious embryologie observations Avhich have re- 
cently been coming from different sources. Improved technique and 
greater expertness in handling the material have provided us Avith 
earlier embryonic stages of the higher mammals including man and 
monkey, and Ave can uoav study under our microscopes beautifully 
prepared material of a period of development heretofore almost 
AAdiollj^ unknoAvn. 

We are finding that prior to the laying doAAUi of the so-called three 
germ-layers a more fundamental thing has already taken place, 
namely, the materials that are to form the emmlopes and mechanisms 
for the attachment and nourishment of the embiyo haAm been sepa- 
rated from the materials that are to form the embryo itself. That is, 
the dcAmlopiug oAmm is composed, on the one hand of "formative sub- 
stances,” to use Hubreeht’s term, and on the other hand of "auxiliary 
substances” AA'hieh plaj’’ but a temporary role and are discarded at 
birth. The segregation of these latter "auxiliary substances” and 
their precocious differentiation in the form of a trophoblastic shell 
Appear to be the principal results accomplished by the subdivision 
of the original one-celled egg into a structure consisting of many 
small cells. This phenomenon of eell-cleaAmge and the setting apart 
and precocious differentiation of the auxiliary substances constitutes 
a fund amental and initial chapter in the deA'elopment of the embryo. 

*Rea<3, by invitation, at tlie Sixtv-Third Annual :MeetinE: of the American GjTie- 
colofocal Society, Asheville, K. C., May 30 to June 1, 1938. 

tXoTE: This is a brief summarv cf a more extended paper by the author in a 
future issue of Contributions to EmbryoXomi, publi.^hed by the Carnegie Institute 
of Washington. 


747 



THE INFLUENCE OF LONG-CONTINUED INJECTIONS OP 
ESTEOGEN ON MAMMAEY TISSUE^' 

Ludwig A. Ebige, M.D., and K. M. Murphy, M.D., San Francisco, 

Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University School of 

Medicine ) 

A NUjMBEE of recent experimental studies leave no doubt that 
under certain conditions, yet undefined, sex hormones can awaken 
a latent impulse capable of inducing malignant changes in a sub- 
stratum hereditarily susceptible to cancer. The far-reaching impor- 
tance of such a possibility has led to the issuance of warnings against 
the empirical use of female sex hormones. While such Avarnings are 
timely and Avell meant, they are prone to create the impression that what 
strictly applies to animal experimentation applies also to man. How- 
CA^er, laboratory findings, until piwed applicable, sliould not be in- 
terpreted clinically, but should be AdcAA^ed strictly in the light of species 
and strain susceptibilities of the iiartieular animals and tumors studied. 
In order to clarify the situation, the carcinogenic specificity of sex hor- 
mones must be determined and many types of benign and malignant 
tumors must be studied. This is a difficult task, complicated by a 
multiplicity of factors. It has been somcAAdiat simplified by the isolation 
and chemical determination of sex hormones, but there still remains a 
formidable array of obstacles to be surmounted before the horniono- 
caneer relationship is better understood. 

Wliile a ImoAvledgc of the chemistry of the sex hormones is indis- 
pensable for an understanding of our problem, Ave cannot at tin's time 
go into a detailed account of their relation to carcinogenic agents.! 
Suffice it to say that the sex hormones belong to the AA'idely distributed 
group of hydrocarbons of Avhich there are many, ranging from simple 
anthracene to complicated forms including Adtamin.s, bile acid.s, sterols, 
heart poisons, saponins, the morphine group, and the carcinogenic hydro- 
carbons. It is the relat ion to this last group that assigns to them a sin- 
ister role. It is im])ortant to knoAA' tliat carcinogenic agents of the 
hydrocarbon group possess estrogenic ])ro])orties, just as certain estro- 
genic substances possess cai’cinotropic projjertics. It is of interest that 
estrogen is chemically related to the .sterols, and that the latter may be 
changed into carcinogenic agents by a procass of degradation, 
significance of this is evident, .since both female and male sex hormones 

•Hf'nd Jit tlic .sixtj’-Tiilnl Anmci! Mootfn^r of tfic Arnorfc.'in Gynucolo^/cjil gocUt}’’ 
Ashcvhl''. N. C., May .AO to Juno 1. lOSH. 

.Supportfil in part by n {."rant from tJio Coinmlttof; on Kclontlflc Koucarch of to'- 
Am'.-rlcan !i!f(ncnl A-'^-'iocIntlon. 

tFor a aci-iilfd account, (‘'-e L. F. Ficncr'fi 77(c Chrmislrn of Xotural J’rnductx 
llflnti-d to Vhrnnnthrmr, ptii)I/.“IiCfl Iiy licinholU Ptibll/ililnir Company, Ntav A'orJJ. 
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is bordered on its dorsal part by cells that are to form the gut eudo- 
derm, an induced product or migratoiy element from the embryonic 
ectoderm. Whereas, on its ventral part, it is bordered by the yolk-sac 
endoderm, which is not an embryonic disk derivative but belongs to the 
group of auxiliary tissues. The gut and yolk-sac ai’e thus different 
in origin and are always abruptly demarcated from each other. The 
one becomes a definite part of the embryo and the other is an auxiliarj^ 
organ which in primates plays a temporary but probably an essential 
role in the metabolism of the embryo until the time when its functions 
are taken over by the placenta, a much more elaborate and efficient 
organ. Its growth is then arrested, but we can still find its degenerate 
remnants in the fetal membranes at birth. 

Without resort to hypothetical stages or diagrams we have traced 
the formation of the trophoblastic shell and its implantation. We 
have seen the setting apart of the amnion and yolk-sac. There 
remains only the further development of the embiyo proper and the 
formation of its intrinsic organs. It is at this point if you so choose, 
that the ancient and honorable three germ-layers can be dragged in. 
But even so I must warn you that they had better be confined to the 
embryo itself. For any such mechanical analysis is of no help what- 
ever in the understanding of these auxiliary elements of the ovum 
whose interesting history we have been reviewing. 
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and transplanted tumors may respond differently to the same biologic 
condition, although both types furnish equally valuable information in 
controlled experimentation. 

In 1929, when both Doisy and his co-workers and Butenandt isolated estrus-pro- 
ducing hormones in a pure form, they opened up a new field, not only for endo- 
crinology but, for cancer research. Lacassagne, applying this new knowledge, re- 
ported in 1932 that male mice ordinarily immune to breast cancer would develop 
this disease following the prolonged administration of estrogen, although, not to the 
same extent as the females, a very high percentage of which produced mammary 
cancer under ordinaiy conditions. Lacassagne, therefore, is the first to link a 
particular sex hormone with a certain cancer in mice, demonstrating the correct- 
ness of the deductions of earlier investigators. His work, since confirmed by others 
(Burrows, Bonser, Gardner and others, Cramer and Horning, Loeb and others), 
has stimulated a very active search for further information on the relationship of 
endocrines to tumors. Lacassagne, among numerous other observations, has since 
reported that not all estrogenic substances have the same carcinogenic potentialities 
for cancer-susceptible mice. Por instance, estrone possesses more of this quality than 
eqiiiline, and equiline more than equilenine. He also reported that a combination of 
estrone and hypophysial extracts would occasionally produce a malignant tumor in 
mice otherwise refractory to cancer. Lacassagne ’s conclusions suggest that the 
carcinogenic potentiality of estrone might be part of a biologic mechanism involv- 
ing the hypoplysis. The relation of the hypophysis to tumor growth has been stud- 
ied by various investigators, and has been discussed by us previously (Emge and 
hlurphy) . 

Experimental investigations so far cited demonstrate beyond doubt 
that the female sex gland bears some relation to tumor genesis in a 
strictly limited field. However, there is as yet no proof that estrogenic 
substances are carcinogenic agents in an unqualified and general sense. 
We point this out in order to emphasize that whatever carcinogenic at- 
tribute is contained in estrogen mast be of a higldy specialized nature, 
capable of acting as a carcinogenic or carcinotropic agent only under 
certain genetic conditions and, as far as is known, only in tissues directly 
dependent upon this hormone for functional activities. This is par- 
ticularly true of breast tissue, which requires estrogen besides other hor- 
mones for proper function. Various at tempi s liave been made to de- 
termine just how much esti’ogen is nece.ssary for normal function of 
the breasts but nothing definite lias been learned, although it was ob- 
served that the amount of estrogen necessary to stimulate hyperplasia of 
the breast is generally limited and cannot lie pu.shed be.yond a given 
point (Taylor). This lias been confirmed by Howard, who studied 
pi’oliferative activities of the mammary gland of rats under the in- 
fiuence of acid extracts of pregnancy blood in our laboratory. 

The norjual estrogen level in living ti.ssuos and body fluids apparently 
is a very variable quantity subject to great fluctuations. Since there 
is no criterion to serve as a guide, it is not clear to us what is meant by 
an excessive amount of estrogen in the blood or tissues. This applies 
to the statements of Laqueur and others, P. Engel, Eingemanse and 
others, and Loewe and othei-s, who reported an excess of estrogen in the 
blood of cancer patients and turnor-bearing animals. The same applies 
to the simiificanco of estrogen levels in tissues. Lewi.s and fJcsehickter, 
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may be obtained from cholesterol. However, only certain chemical com- 
ponents belonging to the estrogenic group so far have shown carcinogenic 
potentialities and that, only in cancer-susceptible, small laboratory ani- 
mals (mainly mice). J\Iale sex hormones possess either none or very 
little of this characteristic, but since they also can be broken down into 
estrogen by a process of degradation and since sex hormones in general 
are structurally related to cholesterol, which in turn is related to the 
most powerful carcinogenic hydrocarbon — ^methyl-cholanthrene — estro- 
gen as a carcinogenic factor deserves careful consideration. 

Until certain endocrine problems were clarified, the study of the hor- 
mone-cancer relation was greatly handicapped and consequently slow 
in developing. In theorjq it antedates modern endocrinology by many 
years, since it really received its inception in 1889 when Schinzinger 
suggested that mammary cancer might be retarded by the ablation of 
the ovaries. However, fundamental research of this problem began only 
in 1907, when Loeb reported that in certain strains of mice practically 
all males were free from breast cancer, while the incidence Avas veiw 
high in the females. Nine years later, Lathrop and Loeb made an ob- 
servation Avhich, in the light of Schinzinger ’s suggestion, is very in- 
teresting. They reported that the tumor incidence in mice subject to 
mammary cancer could be decreased in direct proportion to the time 
of castration, and this has been confirmed by Murphy and Sturm, and 
Cori. Latlirop and Loeb found that early castration would markedly 
reduce the cancer incidence in the females, and in fact Avould almost 
nullify it. These experiments emphasized the importance of the age 
factor, for if castration Avere postponed until the eighth or tenth month 
of life malignant groAvth could be retarded but slightly. An attempt 
to offset the influence of castration by the grafting of ovaries from 
related animals failed (Loeb, Cori). HoAvever, hlurray demonstrated 
in 1928 that this could be achieAmd by using ovaries from sisters. He 
blamed preAuous failures to strain differences not sufficiently eliminated 
by inbreeding. In his experiments, cancer-resistant males Avere im- 
planted after castration Avith sister OAmries, resulting in 7.1 per cent 
of cancer in these otherAAise cancer-immune males. IMurray also dem- 
onstrated that in the strain of mice used by him virginity markedly 
decreased the tumor uicidenee. His castration experiments verified the 
conclusions of Loeb and Cori. 

In our experience AAdth more than 5,000 transplantable mammary 
tumors of the AA^hite rat Ave have observed a variety of responses to 
castration. For instance, certain fibromas and adenofibromas Avould 
not groAv before sex maturity unless the animals had been castrated or 
continuously injected AAuth estrogen. While this conforms AA-ith the re- 
sults of others, the character of the tumor must be taken into considera- 
tion. We found that certain mammary sarcomas AA'cre not influenced 
l>y the age of the host, since they could be transplanted into young or 
old rats AA-ith equal ease regardless of ea.stration. Kecently Sauerbruch 
and ICnake also reported an inei'case in cancer susceptibility in rats 
after castration. It mu.st be considered, hoAA-eA-er, that .spontaneous 
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duced by prolonged injection of corpus luteum extracts (Nelson and Pliffner) is 
to be expected^ and adds 'nothing to the Icnowledge of the relation of tumor pro- 
duction to sex hormones. Witherspoon’s deduction that uterine fibroids are due 
to hyperestrinism resulting from cystic ovaries is also interesting, but cystic ovaries 
do not necessarily accompany fibroids. His report that endometrial hyperplasia 
was the precursor of fibroid tumors in 44 patients observed for a number of years 
is of more importance. It is generally assumed that endometrial hyperplasia is re- 
lated to hj'perestrinism, and since fibroids ordinarily shrink after the menopause, 
it is logical to linlc these tumors with some form of estrogenic imbalance. The 
mechanism probably is not as simple as that, because if fibroids and mammary can- 
cer result from prolonged hypersecretion of estrogenic substances, why does not 
breast cancer occur oftener in women growing fibroid tumors of the uterus? 

As far as the careinogeiiie factor in estrogen is concerned, no more 
can be said at present than that estrogen increases the incidence of 
mammaiy cancer in certain strains of susceptible mice and occasionally 
in rats (Gardner and others. Burrows, Bonser, Cramer and others, 
SuntzefI; and others), and that in these animals it can incite cancerlike 
tissue proliferation of the cervix and vagina (Engle and Smith, Suntzelf 
and others) but only oeeasionally produces a true cancer (Gardner and 
others). None of these observations prove that estrogen is the sole 
factor involved, and as far as small animals are concerned, one may 
even go so far as to state that it is possible that estrogen becomes a 
carcinogenic factor only when a hereditarily prepared substratum for 
cancer exists. Nothing is laiovm of the effects of prolonged administra- 
tion of estrogenic hormones in human beings. j\Iazer and Israel recently 
reported a fairly large series, and there is nothing in their report to 
indicate that tiunor growth was stimulated. However, since Loeb pointed 
out that the effect of hormones on tumor production in experimental 
animals may be delayed, it is very worth while keeping an eye open for 
untoward effects in clinical medicine, particularly in relation to breast 
reactions. So far, we have never seen an aggravation of cystic dis- 
turbances of the breast during treatment with estrogenic or chorionic 
hormones. In fact, these hormones commonlj'" relieve the discomfort 
of the patient and cysts frequently diminish in size. However, the effect 
of any female sex or chorionic hormone on cj^stic breasts is variable and 
nonpredictable. Some breasts will not respond to one but to anolher, 
or vice versa, and therefore we doubt that the action of either is specific 
and direct. 

Apparently the endocrine control of the mammary gland is e(pmlly 
as complicated as that of other secretory organs depending upon cyclic 
hormonal impulse.s. It is certain that the growth of this gland is de- 
pendent upon the ovary and probably resjionds to ils stimulation in a 
direct ratio to the normal estrogen-progc.stin interchange. If esfrns is 
prolonged, ducts may proliferate, as ohserved in the rabbit by Anccl and 
Bonin. However, in animals with short ostrnal phases such as occur in 
the rat. the cyclic response in brca.sl tissue may Ik; negligible. If the 
luteal plume is prolonged, as happens with sterile copulation, the marn- 
marv gland may show ])rolifcrative activities similar to those observed 
in tile first half of pregnancy. Evans and .Simpson noticed that after 
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and Heiman and Krehbiel reported the presence of excessive amounts 
of estrogen in pathologic lareast tissue of women a'hd tumor-bearing rats, 
but neither Frank and his co-workers nor Mohs could confirm this. 
Frank, Goldberger, Salmon, and Friedman found that normal muscle 
tissue could store estrogen without showing unusual growth activity, 
and l\Iohs reported that the estrogen content of mammarj’- adenofibromas 
of the rat was very low and could not be increased by the continued in- 
.jection of estrogen. He expressed doubt that the grovdh ability of the 
mammary adenofibroma used by him was dependent upon a concentra- 
tion of estrogen in the tumor tissue, and Frank and his co-workers 
warned against making general conclusions on the sole basis of finding 
estrogenic substances in abnormal tissue because this may be only a 
normal occurrence similar to that of glycogen storage in muscle, which 
is increased or decreased as conditions demand. 

A number of attempts have been made to extend the principle of 
Lacassagne’s experiments to other tissues and animals. j\'IcEuen showed 
that estrogen, like other carcinogenic agents, could produce endometrial 
hjTierplasia, but not malignancy, in rats. Overholser and Allen, and 
Hisaw and Lendrum observed, after prolonged estrogen administration, 
the formation of lesions on the monkej^’s cervix which resembled very 
early malignancy, but since these lesions disappeared after estrogen 
was discontinued, or was neutralized by corporin (corp. lut.), it is safe 
to assume that cancer was not actually produced. 

Several investigators have attempted to create a favorable state for 
hyperplasia to be acted upon by estrogen by resorting to mechanical or 
biochemical traumatization. Overholser and Allen did so ivith the 
monkey’s cervix, ■with the result reported. Burrows combined tarring 
and estrogen administration and reported that the resulting tissue pro- 
liferation and metaplasia rarely reached a cancerous state if the animals 
were refractory to tarring. Perry and Gintzon applied a combination of 
1:2:5:6 dibenzanthracene and estrogen to the skin of mice, which was 
followed by the appearance of numerous benign and some malignant 
tumors. These are interesting experiments but the introduction of 
several factors unfortunately beclouds the issue and therefore sheds no 
light on the specificity of estrogen as a carcinogenic agent. 

In 1934 Engle and Smith, and more recently Suutzeff, Burns, IMoskop, and Loeb, 
reported that prolonged administration of estrogen to susceptible mice leads to pro- 
liferative changes in the cervix and vagina which are not unlike carcinomatous de- 
generation. These very extensive and thorough studies led the authors to conclude 
that the changes observed are not compatible with the view that somatic mutations 
in the stimulated tissues are the immediate cause of their cancerous transformation. 
In confirmation Gardner, Allen, Smith, and Strong described the appearance of tu- 
mors in or near the cervix of cancer-susceptible mice after prolonged administration 
of large doses of estradiol benzoate. Since one of these tumors proved to be a 
transplantable carcinoma, the significance of this finding is evident. ifacDonald, 
as well as Howard, attempted to produce unusual cell proliferation in the breasts 
of rats and rabbits by prolonged administration of estrogen, progestin, pituitary 
o-xtracts, and pregnancy blood, but reported that no malignant changes resulted. 
Bischofi and ;Maxu\-cll failed to influence the behavior of transplantable mouse sar- 
coma and mammary carcinoma by similar methods. That deciduomas can be pro- 
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The results recorded in Table I suggest that estrogen bears a relation 
to implantability and growth of tumor implants. However, growtli 
variations in the estrogen groups are too wide and tlie series too small 
to permit final conclusions. 

Table I. Period op Treatment: 210 Days 


Age: 40 day.s 


NORMAL 
CONTROL 
SIALE AND 
FEMALE 


CASTRATES 

AIALES 


TIIBELIN 

TREATED 

.MALES 


CASTRATE 

FEMALES 


THEELIN 

TREATED 

FEMALES 


22 animals 
Per cent takes 
Daily tumor gain 
Daily body Aveight change 
Int. units tlicelin 


a 

0 

0 

+0.47 


6 

83 

+0.19 

+0.45 


3 

100 

+0.03 

+0.44 

10,500 


5 

20 

+0.36 

+0.44 


3 

06 

+0.21 

+0.47 

10,500 



CON- 

TROL 

MALES 

CASTRATE 

MALES 

THEELIN 

TREATED 

MALES 

CONTROL 

FEMALES 

CASTRATE 

FEMALES 

THEELIN 

TREATED 

FEMALES 

Age: 90 days 

23 animals 

Per cent takes 

Daily tumor gain 

Daily body weight change 
Int. units theelin 

Daily injections : 50 I.U. 

1 

6 

50 

+0.09 

+0.44 

' 

3 

33 

+0.02 

+0.31 

10,500 

2 

100 

+0.76 

+0.03 

6 

83 

+0.10 
+0.3 / 

1 

3 

100 

+0.05 

+0.26 

10,500 


Being occupied witli other investigations related to the growth prob- 
lems of these tumors, we did not undertake further estrogen studie.s 
until 1936, when we studied the i*elation of varying amounts of theelin 
given over long periods of time to animals implanted with a mammary 
adenofibroma of great grotvth potentialities (Emge, Murphy, and 
Schilling). This tumor has been tran.splan1ed by us for eight years and 
has maintained its adaptability to hormonal stimulation. As is readily 
seen from Figs. 1 and 2, it responds vigorously to the stimulation of 
pregnancy. However, when it is implanted into males, it tends to lose 
its alveoli, forms ducts, or transforms itself into a connective ti.s'sne 
tumor. By continuing ti'ansplantation it can ultimately cliange into a 
vicious sarcoma. We therefore wondered if hormones had any part in 
this process. We were particularly interested in finding whether an 
estrogenic hormone could arrest the change fj’om adenofibroma to 
fibroma, and since none of our adenofibromas has ever produced a car- 
cinoma in the ordinary course of tramsplantation we were interested also 
in learning whether estrogen could induce such a malignant change. 

As previously reported (Emge and Murphy), we learned that rapidly 
repeated pregnancies create a marked hyperplasia in the.se tumors. We 
used this method in the hope of producing uncontrolled hyperplasia 
but came to the conclusion that neither the ma.ssive hormonal stimulation 
of pregnancy nor the long-continued storage of secretion would create 
an unusual hypci'plasia, and that jn-egnancy was not a factor in produc- 
ing or hastening the development of sarcomas. Wo found that the 
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injecting anterior pituitary extracts containing a luteinizing factor, 
rats’ breasts would show a thickening of gland and lactating phenomena 
corresponding to changes seen in the latter half of pregnancy. 

It is of further interest that the mammary gland of the male rat is 
usually limited to the development of ducts. We have found that im- 
planting mammary adenomas from females into males leads to a disap- 
pearance of alveoli in many instances. Male rats show an insignificant 
estrogen level, although Turner demonstrated readily detectable amounts 
in the feces of certain males. Since the male has a paucity of estrogen 
and presumably a mammary gland free from cyclic changes, it occurred 
to us that the implantation into these animals of adenofibromas capable 
of certain mutations offered an excellent opportunity to study the 
effect of prolonged administration of estrogen^" upon both the tumor and 
the host. We fully realize that the injection of hormonal substances 
may set up a trend of events quite different from normal occurrences, 
but since neoplastic tissue changes are not normal, this form of experi- 
mentation is at least not illogical. We are aware that chemically pre- 
pared endocrine substances may differ, and we are investigating this 
factor at present. 

We have been studying the growth behavior of transplantable mam- 
mary tumors of the rat since 1929. As previously reported (Emge), our 
tumors have shown a remarkable ability to undergo mutations ranging 
from various types of adenofibromas to those of fibromas and fibro- 
sarcomas. The mechanism underlying the changes occurring in the 
course of transplantation has puzzled us greatly, and in an attempt to 
unravel the complicated process, we have at various times resorted to ex- 
perimentation along the lines of a hormone-tumor relationship. Our 
attention was first called to this when we surveyed the transplant ability 
of certain of these tumors in 400 male and female white rats of the 
Wistar strain, and we found that successful transplantation was in 
direct proportion to age. Rats under sixty days of age, regardless of 
sex, rarely grew tumors. From the age of sex maturity (about 90 days) 
to 250 days, the percentage of successful “takes” reached its maximum, 
and decreased when the animal passed into the third trimester of its 
natural life. Old animals, also, were difficult to implant, Init on further 
investigation we found this to be true only of benign tumors. Sarcomas 
derived from the latter were no respecters of age and could be gromi 
at any age. Following this survey, ive undertook a short study (1932), 
not published, in the hope of obtaining further information on the age 
factor in relation to the transplantation of benign mammary tumors. 
We implanted 45 animals 40 and 90 days old, some of which were cas- 
trated, with the same mammary tiunor. After implantation, 50 units of 
theelin were injected daily under the skin of a certain number of 
castrates for 210 days. Control rats 40 days old failed to grow tumors, 
but tho se 90 days old did so in every instance. 

*A11 experiments reported here were done with aqueous theelin (Ivetohydroxycstrin), 
generously donated bv Farke, Davis and Company through the courtesy of Dr. B. A. 
Sharp. 
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have here a mammary adenofibroma incapable of almormal estrogen 
storage, possessing sarcomatous tendencies, but lacking the ability lo 
produce carcinoma. We were then interested in determining what 
effect various dosages of estrogen administered over varying periods of 
time would have on this tumor Avhen grown in males and females of 



Figr. 7. Fip. s. 

Fifj. r,. — Female dotior to IJxpciiiiient ", Lifi'ii-sc ndonotlbroma. 

Fig. 6. — 100 I. U. tlieelin treated male of Experiment 2. Fibroadenoiim pho'vlnO 
reduction of glandular material. Pemon.'-tration of .sllplit ductile proliferation. 
.Stroma fibroma tou.«, ■vvilliout imu.stml activity. 

Fis?. 7. — Female donor lo Experiment Adenotlbroma %villi abundant ulandul.ar 
material. S>:crctlon preAont. Five pregnanclc.'! during tumor growth .epan. Tumor 
removed five day.s postpartum, 

S . — sraP; control of third experiment. Adenofibroma .showing a lors of O'l'it’' 
'lular clement.w upon tnansplaiitatlon Into males. Predominantly a pure fibroma with 
occa-slonul small gland. 

dificrciit iigf'S. The partifiihir rat.s used in {his sliidy are flerivatives 
of the Wistar strain, in our j)osse.x.sion .sinc'e heat ily inJired, find »s 

far as we know, entirely free fr<tm spontimeous inaliirnaneies. 
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massive hj^perplasia, wMcli subsided during puerperal involution, was 
entirely dependent upon the maintenance of the pregnant state (Pigs. 
3 and 4) . 

We next undertook a study of the estrogen content of various adeno- 
fibromas and their derivatives and fomid exactly as J\Iohs reported that 
neither adenofibromas nor sarcomas possessed an unusual estrogen eon- 


Pig. 1. 


Fig. 2. 



Fig. 3. 


Pig. 4. 


^is. 1. — Control. Adenoflbroma sliowing usual whorl type with a compact stroma. 
Fig. 2.— Female seven days postpartum. Adenofibroma demonstrating lactation re- 
action of pregnancy. 

. Fig. 3.— Two pregnancies. Tumor removed at term. Adenofibroma showing massive 
uyperplasia of gland tissue and abundance of seci-etion. 

, Fig. 4. — Three pregnancies during tumor growth period. Tumor removed sixteen 
postpartum. Adenofibroma with hyperplastic glandular epithelium. Basement 
membrane broken in some areas. Secretion and mast cells present. 


tent. Dr. C. P. Pluhmami, who investigated the estrogen levels of these 
tumors for us, reported that prolonged administration of this hormone 
did not raise the estrogen level beyond that expected. We therefore 
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This was not so of the younger group, and the significance of this is 
not clear to us. In all of the injected animals, there occurred a marked 
decrease in the weight of the liver and a reduction in body weight, 
quite similar to that of the previous experiments. The tendency of the 
tumor to develop into a cellular fibroma and the general behavior of the 
glandular tissue toward duct formation at the expense of the alveoli were 
also observed in tliis series (Figs. 8 and 9). However, there was one 
160-day-old injected male which developed a tumor of unusual hyper- 
plastic tendencies. Essentially this affected the ducts but, as can be 
seen in Figs. 10 and 11, alveoli w^ere also involved. There was a marked 
increase in the layers of cells in the alveoli with a tendency to papilloma- 
tous degeneration. The marked distention of the ducts by secretion is 
evident. There can be no doubt that this tumor developed greater un- 
usual activities than previonsty observed in many hundreds of trans- 
plantations. Tissue from this tumor was autoimplanted into tlie same 
host and the injection of theelin continued for thirty-seven days, when 


Table ni. Period of Treatment: 1C3-3C8 Days 



AGE: ICO DAYS 
(ALL MALES) 

age: 300 DAYS 
(ALL SIALES) 


CONTROLS 

theelin 

TREATED 

CONTROLS 

THEELIN 

TREATED 

39 animals 

8 

12 

7 

12 

Per cent takes 

03 

50 

43 

42 

Daily tumor gain 

•fO.OG 

-tO.02 

■fO.02 

-10,05 

Daily body weight change 

Total Int. units theelin 

-fO.30 

■10.20 

2,300-.5,200 

-fO.15 

-0.09 

2,300-5,200 

Autopsy weights of: 




1.55 

Testes 

2.45 

2.45 

2.0G 

Pituitary 

0.015 

' 0.014 

0.014 

0.013 

Adrenals 

0.073 

0.050 

0.055 

0.172 

Thyroid 

0.059 

0.052 

0.044 

0.045 

Spleen 

1.28 

1.14 

1.12 

1.21 

Liver 

19.29 

15.06 

IG.OO 

12.81 

Kidneys 

Bi-weehly in.icction.s: 50 I.U. 

3.08 

2.75 

2.99 

3.08 


the animal unexpectedly died. The .study of Ihe autoimplanlalion re- 
vealed that tlie glandular component of the tumor had become predom- 
inant over the connective tissue element, orderly arrangement of glandu- 
lar structures disappeared, and the tumor was permeated with long 
strands and masses of colls of irregular size, highh' suggestive of a 
malignant .state (Fig. 12). However, the normal mammary tissue of the 
host did not .show any of these changes. In fact, none of the normal 
mammary tissue of any of the injected animals showed a greater re- 
sponse to theelin than would be expected from prolonged administration 
of the hormone. Ducts and tubules showed a fair amount of cellular 
actidty but in only two animals was the proliferation sutyicient to ap- 
proach the Schirnmolbuseh type. -Alveoli showed .some abortive attempts 
at the formation of lobules. Fibrosis was not significantly increased. 
It therefore can be stated that the injection of theelin in the amounts 
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III designing oiir experiments ive took into consideration the fact 
that a transplantable tumor may act differently from tissue growing in 
situ. In order to obtain information about such differences we not only 
studied the behavior of the transplanted mammarj^ tumor but that of 
the normal mammarj^ breast tissue as well. In the second experiment, 
32 animals implanted ivith a diffuse adenofibroma* (Fig. 5) were divided 
into tlu-ee groups, the first serving as controls, the second receiving 100 
I.U., and the third 200 I.U. of theelin daily for 77 days. The tumors 
grew as indicated in Table II, with the usual variations in size, but no 
unusual grovffh behavior attriliutable to the uijection of the estrogenic 
hormone could be demonstrated grossly. The animals receivmg theelin 
showed a slight, but definite, loss in bodj’- weight (Emge, Murphy, and 
Schilling). In spite of the long-continued injections of estrogen, the 
tumors tended toAvard fiiiromas Avith a definite reduction of adenomatous 
material. Ducts shoAved a slight but unusual tendency to iiroliferate, 
and conneetiA'’e tissue elements shoAved no greater cellular activity than 
in routine transplantation (Fig. 6). In other Avords, the e.strogenic 

Table H. Period of Treatment: 77 Daa'S 



CONTROL 

MALES 

THEELIN 

TREATED 
MALES 
(100 I.tt.) 

THEELIN 

TREATED 

MALES 

(200i.tr.) 

CONTROL 

FEMALES 

THEELIN 

TREATED 
FEMALES 
(100 I.U.) 

THEELIN 

TREATED 

FEMALES 

(200 I.U.) 

Age : 140 days 







32 animals 

5 

6 

c 

5 

5 

5 

Per cent talces 

(50 

GO 

83 

60 

50 

60 

Daily tumor gain 

+0.04 

+0.05 

+0.02 

+0.46 

+0.06 

+0.11 

Daily body Aveiglit change 

+0.32 

+0.13 

-0.05 

+0.25 

+0.18 

+0.17 

Total Int. units theelin 


8,000 

16,000 


8,000 

16,000 

Autopsy iveights of : 







Testes 

2.57 

2.54 

2.64 




Ovaries 




0.076 

0.086 

0.084 

Pituitary 

0.012 

0.010 

0.010 

0.010 

0.011 

0.012 

Adrenals 

0.04S 

0.031 

0.025 

0.066 

0.042 

0.050 

ThjToid 

0.055 

0.052 

0.048 

0.040 

0.037 

0.040 

Spleen 

1.23 

1.22 

1.63 

1.59 

1.36 

1.26 

Liver 

10.68 

12.45 

10.55 

10.44 

10.25 

9.29 

Kidneys 

l.Sl 

1.83 

1.82 

1.58 

1.45 

1.42 

injections: 100 or 

200 I.U. 







hormone did not arrest the reduction of glandular tissue nor produce 
imusual hj^erplasia, nor did it stimulate connectiA’e tissue to unusual 
activity. 

Acting on Loeb’s suggestion that the iirolonged use of estrogen might 
proAm more important than the dosage, a further experiment Avas done, 
in AAliieh 39 animals 160 and 300 days old Avere giA'en 50 I.U. of theelin 
hi-Aveekly over a period of 163 to 368 days (see Table III). The tumor 
Used for implantation shoAA'ed abundant glandular material (Fig. 7). 
Neither age group slioAA^ed any significant 'differences in the number 
of “takes,” tumor groAAffh rate, or daily tumor gain. The testes of the 
older animals AAmighed less and the adrenals more than the controls. 
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Aiitoimplants made in 15 animals of this experiment and treated witli 
the same amount of theelin failed to ^deld further information. The 
tumors, instead of tending toward the cellular types, produced marked 
hyalinization. Seven animals which previously had failed to grow 
tumors were implanted with another rapidlj'- growing adenofiliroma, 
which also failed to grow. These animals, as well as the autoimplanted 
group, were given 50 units of theelin hi-iveeldj’- for 70 days, the total 
period of treatment covering 233 to 438 days, or nearly half the life span 
of a rat. 

Being curious as to Avhat would happen to tumor tissue from a theclin- 
treated male if transplanted into females and the theelin injections con- 
tinued, Ave implanted tissue from a rapidlj’- groAving fibroma giving in- 



FJff. 1.3. — Theelin treated male of Experiment S. Donor to Experiment 4. A''ery 
ceiiuiai' flbroma witli Indications of s.arcomatous tcndenclo.s. 

dication of sareoiniiloii.s lcndcncie.s from Experiment 3 into 24 female.s 
and 12 males (Fig. 13). Twel\'c of tlie females Averc used as controls. 
The I'cmainder Avere trealed bi-Avcekly Avith 50 T.U. of theelin for 20 
Aveeks. This tissue grew in about 75 per cent of all animals, and there 
Avas no e.ssential difference between controls and injected animals (see 
Table IV). TJic implanted tumor Avas of a very cellular type, sucli as 
frequently preceded sarcomatou.s degeneration in subsequent trans- 
plantations. IIoAvcver, it contained many mast cells, and Ave are under 
the impression that Avlien these cells are present sarcomatous degenera- 
tion Avill not develop readily. No unusual growth behavior Avas noticed. 
The in’owth rate Avas ordinary, and there Avere no fui’ther connective 
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indicated did not create any unpredictable changes in the normal mam- 
mary tissue of male rats of our strain.^ 

We concluded that while estrogen ordinarily did not influence the 
behavior of this mammary tumor any differently than in the previous 
expernnent, the occurrence of an unusual hyperplasia with malignant 
tendencies in a tumor implanted in a younger animal might be of sig- 


Fig'. 9. 


Fig. 10. 



Fig. 11. 


Pig. 12. 


Fig- 9. — Male control of third experiment. Adenoflbroma with groups of small 
glands without secretion. 

Pig. 10.— 160-day theelin treated male of Experiment 3. Adenoflbrorna showing 
unusual hyperplastic tendencies, densely packed with ducts and glands. Demonstra- 
tion of tremendous ductile proliferation. 

. Fig. 11. — Another area of tumor of Fig. 10, showing massive areas of alveoli prolif- 
eration with considerable secretion. 

Fig. 12. — ^Autoimplantation of tumor of Figs. 10 and 11. Demonsti'ation of pre- 
uominance of glandular components and loss of organization, suggestive of a car- 
cinoid state. 


riificance. We are now repeating this experiment with a larger group 
of animals and with larger doses of the hormone, using the oily solution 
instead of the aqueous substance. 

*A detailed cytologic study of the mammary tissue will be reported elsewhere by 
ur. N. J. Howard. 
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tumor developed a carcinoid tendenejL TJierefore, a susceptible sub- 
stratum existed only in this tumor, while neither the tumor mates nor 
the normal mammary glands of the tumor hosts showed signs of this 
characteristic. We expect it to he said that the dosage used by us was 
insufficient and that an aqueous preparation might act differently fi’om 
an oity preparation. Granting the merit of this objection, we still con- 
sider the dosage not onlj^ adequate Imt excessive for the size of the 
animal used in these experiments, since it depressed the normal body 
weight gain. It is our opinion that the employment of larger doses 
would produce results not comparable with ordinary biologic occur- 
rences. The important information sought is the response of func- 
tionally susceptible organs to long-continued administration of sex hor- 
mones in doses comparable with those used in clinical medicine. This, 
to us, is far more significant than the happenings followdng immense 
doses of sex hormones used in experimental studies. 

Although w'e believe that the carcinogenic importance of estrogen is 
strietlj'' limited by biologic conditions to certain tissues in certain species 
of mammalia, we feel that this evidence is still not sufficient to ■warrant 
the abandonment of caution in the use of large doses of this hormone 
in clinical practice. We have no Imowledge of the latent effects of estro- 
genic hormones in higher mammaba, and until Ave do, vigilance is in 
order. 

CONCLU.SIONS 


1. Transplantable mammaiy adenofibromas known to possess malig- 
nant potentialities were refractory to the influence of estrogen with the 
exception of one tumor, in which a carcinoid state occurred. 

2. Estrogen did not prevent the ]o.ss of glandular tissue in mammary 
adenofibromas laiovm to do so in the process of continued transplanta- 
tion. 

3. Tumors Icnowm to undergo sarcomatous changes did not show an m- 
creased sarcomatous tendency when exposed to continued estrogen 
administration. 

4. Various dosages of estrogen administered to rats of different ages 
over long periods of time did not produce breast tissue changes lieyond 
those expected for long estrogen stimulation. 

The technical .sendees of Wr. Pierre 7.a,s>iaKiic.s and Mr. L. M. P. Wulff arc frratc- 
fully acknowledged. 
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Table IV. Period op TREATJtEXT: 139 Days 


1 

CONTROL 

females 

THEELIN ’ 

TREATED 

FEMALES 

THEELIN 

TREATED MALES 

Age; 143-190 daj's 

3G animals 

12 

12 

12 

Per cent takes 

83 

5S 

75 

Daily tumor gain 

-10.12 

+0.05 

+0.13 

Daily body ^Yeigllt change 

■rO.24 

+0.23 

+0.45 

Total amount theelin 

Bi-weekly injections: 30 I.U. 


1 2,000 I.U. 

1 

2,000 I.U. 


tissue changes suggestive oi: sarcomatous degeneration. This tumor, 
altliougli sliowing cjTologie changes of the sarcomatoid type ivliou ex- 
posed to long-continued injections of e.strogen, did not degenerate into 
sarcoma. 

DISCUSSION 

The carcinogenic iiotentiality of the sex liormones is apparently 
extremely variable. Estrogen appears to possess this particular quality 
to a greater degree than other sex hormones. However, this quality 
seems to he strictly limited by certain biologic circumstances. There 
can be no doubt that estrogen plays some role in the production of a 
cancerous .state of mammary, and occasionally of uterine, tissue of mice 
auscepiihle to cancev. It is equally important that little or none of this 
quality is shown in mice refractory to cancer, and it is further impor- 
tant that other rodents, particularly the rat, show far less susceptibility 
to this hormouc than mice; and larger animals, as far as is loiown, re- 
maui entirely unaffected. We may therefore correctly assume that the 
carcinogenic potentialities of estrogen are limited by siiecies differentials 
and probably by organ differentials and individuality characteristics. 
It seems likely that only tissues hereditarily prepared for unlimited 
liyperplasia can respond to the estrogenic impulse, and then, only under 
certain definite conditions. The mechanism of the hereditary trans- 
mission of this factor is still in dispute. Slyc assumes that it follows 
the IMendelian rule, while Little considers it an extrachromosomal 
proce.ss. Whatever this mechani.sm may be, it is subject to the action of 
another factor yet, unknown, which permits estrogen to change unlimited 
hyperplasia into uncontrolled tissue growth, or cancer. Probably the 
role jilayed by estrogen is somewhat, of the nature of that played by the 
nematode in Piebiger’s experiments, which prove that carcinoma of the 
stomach of the rat can be produced only if the right kind of nematode 
is fed to a particular cockroach, in turn fed to a particular kind of rat. 
If any of the factors were disturbed no carcinoma developed, and ivith 
all factors ecpml. cai-cinoma could be produced onh/ in the stomach. 

In our own experiments, some of this is illusti’ated. Both the trans- 
planted and the normal mammary tissue are known to posse.ss the ability 
for hyperplasia and a capacity for malignant degeneration of connective 
tissue structures. Although both tissues responded well to hormonal 
stimulation, their behavior was not influenced by the amount of estrogen 
administered or the length of treatment except in one instance, when a 
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Lacassagne, one of the leading workers in this field, has been able to produce 
adenocarcinoma of the mammary gland in the male mouse by prolonged injections of 
estrone. Following the course of treatment, the growth appeared in 100 per cent 
of animals, both male and female, between the tliird and tenth months, the growths 
developing in a strain of mice in Avhich one miglit expect tumors in only 72 per cent, 
only in the female and at the average of one year. Thus it is shown that if an 
artificial development of the male breast equal to that of the female is produced, 
the incidence of carcinoma of this organ will be the same in both sexes. He states 
that this finding does not prove whether the important cause for the development 
of the cancer is an hereditary factor or if it is solely the stimulative action of the 
hormone. In order to solve this problem he used a strain of mice in which only 
2 per cent of the females spontaneously developed mammary carcinoma, the estrone 
injections in the male being given w’eekly from shortly after the time of birth. After 
eiglit months, none of the surviving animals developed growths, while in a similar 
period almost all of the mice of the strain previously studied died of adenocarcinoma 
of the breast. However, beginning with the ninth month, malignant tumors of the 
breast appeared, until between the twelfth and eighteenth months all the mice of this 
strain died of malignant gi’owths of the breast. Here is demonstrated the fact that 
carcinoma will develop in mice of low cancer strain but will be greatly retarded 
in its development. In a final incompletcd experiment he injected estrone, under 
the same conditions, into mice in which spontaneous cancer of the breast had never 
been observed. In tvrenty of these animals which survived more than six monfh.s, 
neither male nor female developed a breast tumor. The results of these three experi- 
ments show that tlm two most important influences in the production of mammary 
adenocarcinoma in the mouse are the hereditary and the hormonal factors. 

Even with the great accumulation of experimental data at hand, obtained nniiiily 
from work on the mouse, we have to my knowledge very little positive information 
as to (he carcinogenic activit}’ of estrogenic substances in the human being. Because 
of the experimental production of mammaryv, carcinoma and carcinoid processes 
in the cervix and vagina, estrogenic therapy in the human being is looked upon by 
some as a possible factor in increasing the probability of cancer. Such deductions 
are illogical for various reasons, one of the most important being that of dosage 
and duration of treatment. In Lacassagne ’s experiments, estrone benzoate in huge 
doses, approximately 1/200,000 of the body- weight of the mouse, was injected weekly, 
begun shortly' after birth and carried on nearly throughout the life of the animal. 
A corre.sponding dosage in a patient weighing 1.^2 pounds would be 0..3 gm. of 
crystalline estrin or 3,000,000 I. U. at one dose, begun early' in childhood and con- 
tinued for several years. 

Cramer and Horning state in the summary of their work with estrin that “the 
ctireinogenic changes here described were produced by the administration of estrin 
over a period representing a considerable fraction of the normal sjjan of life of a 
mouse and corresponding in man to a period of seven to ten yeans, while the 
therapeutic administration of estrin j)rcparations in man is, in skilled hands, limited 
to .short periods of a few weeks or months. The development of mamtnary cancer 
described in this paper should not, therefore, be used as an argument against the 
therapeutic application of estrin preparations.” 

I believe that the majority of physicians are in accord with this above state- 
ment and that tho therapeutic application of estrogenic substances in the human 
being has practically no carcinogenic properties. 

DR. HOWARD C. TAYIAIR, JR., Nnw YonK. N. Y.— Dr. Emgt> lias usdl trans- 
plantable adenofibromas and has observed their behavior when growing in a single 
pure strain of rats under various hormone conditions pnnluccd by injection. l\e 
have been working on si .■iimilar problem l<ut have taken two contrasted strains of 
mice one of a high tumor incidence and one of low incidence. In this way we have 
ly'cn'able to ob'serve the behavior of spontaneoii- tumors growing in animals of ap- 
paientlv different emlocrine constitution. 
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DISCUSSION 

DR. J . MASON HUNDLEY, .TR., Baltimore, Md. — D r. Emge ’s observations on 
the changes produced in the mammary gland by long-continued injections of 
estrogen present many interesting facts, the most interesting to me being the rela- 
tion between carcinogenic and estrogenic substances, and especially whether or not 
the estrogens used in the human being are likely to produce malignancy. Stimulated 
by the pioneer work of Yamagiwa and Ichikawa in 1915, when they showed that 
long-continued applications of tar to the ear skin of rabbits produced cancerous 
changes in the tissues, there has accumulated much information concerning carcino- 
genesis. It has been shown by Kennaway and Cook that the compounds in coal 
tar responsible for the reproduction of cancer are various hydrocarbons, the most 
powerful being methylcholanthrene. According to Loeb they may initiate cancer 
formation without first causing local irritation. It has also been shomi that these 
carcinogenic substances are related chemically to cholesterol, bile acids, ergosterol 
and especially to the male and female sex hormones, all of these including the 
carcinogenic substances containing the phenanthrene ring. 

The relationship between the estrogens and carcinogenic substances is of great 
interest, especially in regard to the estrogenic potency of carcinogenic hj'drocarbons 
and the possible carcinogenic activity of the estrogenic hormones. Loeb states that 
in comparing these two series of compounds one may conclude that there are sub- 
stances which arc both carcinogenic and e.''trogenic ; that there are carcinogenic sub- 
stances which are not estrogenic and that there are estrogenic substances which are 
not carcinogenic. 

Observing the marked proliferative effect of epithelium initiated by the pro- 
longed injection of estrogens, a study of the carcinogenic properties of these sub- 
stances has been undertaken by many investigators. The major portion of this 
investigative work has been carried out on selected strains of mice which developed 
spontaneous adenocarcinoma of the breast in variable proportions, appearing in 
100 per cent of cases in certain strains and not at all in others. This incidence 
of development applies to the female, for rarely does such a growth occur in the 
male breast. 
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Somewhat similar worlc lias been performed by Lacassagne, Gardner, IBurroivs 
and others, but these workers have been interested especially in the relative inci- 
dence of cancer development. We on the other hand have been concerned with the 
precancerous changes, and especially their morphologic resemblance to the lesions 
occurring in the human disease known as chronic cystic mastitis. 

These four gross mounts (Figs, 1 to 4) of mammai-y glands were all taken from 
animals six months of age. The first pair represent the contrasted morphologj' 
of the cancer-resistant and cancer-susceptible strains at the age of six months. 
You wall note that the mammary gland of the resistant strain is much simpler and 
possesses almost no acini (Fig. 1), whereas the cancer-susceptible strain show.s 
numerous lateral branches or alveoli (Fig. 2), These differences probably represent 
the earliest manifestation of the tendencies which lead to carcinoma in one animal 
and the freedom from it in the other. 

The second point to be made is the effect of the injection of an estrogenic sub- 
stance into these animals with different hereditary tendencies. This contrast is 
exhibited in the second pair of gross mounts. Both animals have been injected with 
an estrogenic substance for four months. One shows an enormous alveolar develop- 
ment (Fig. 4) while the other shows almost no response (Fig. 3). There is thus 
in addition to a structural difference developing spontaneously, a difference in the 
reactivity of the mammary glands to the injection of these hormones. 

From these experiments which we have repeated with many animals, we can 
draw certain tentative conclusions. By all odds the most important factor in the 
development of mammary carcinoma in mice is this inherent constitutional factor. 
The addition of estrogenic substance simply emphasizes this difference. If one 
may make any inference as to the risk of givdng estrogenic substances to women, 
one might e.xpcct that, if there is already a constitutional predisposition to 
mammary carcinoma in a certain woman, there may be a slight increase in the risk 
by giving her estrogenic therapy, whereas the woman who has no such constitutional 
predi.sposition is unaffected. 


DE. EJIGE (closing). — The nearest our experimentation comes to simulating the 
proliferative activities of mammary tissue in the human being is in the belumor of 
the ducts which suggests that tj^pc of hyperplasia commonly called Schimmclhusch'.s 
disease. In laboratory experimentation it has, however, been shown repeatedly 
that in certain strains and species of mammals, mammary tissue is incapable 
of exceeding certain limits of hj-perplasia regardless of the amount of estrogenic 
hormone administered. This process mxist not bo confused with the unlimited 
proliferation tj-pical of malignancy. 

It is to be expected that a constant stimulation by estrogen will create an exag- 
gerated response in those tissues normally dependent upon this type of priming. It is 
important to realize that the extent of hyperplasia is predetermined and probably 
controlled by the same mechanism which governs cell growlli. If this mechanism 
is defective, unusual hyperplasia may occur, provided the cells of the tissue affected 
possess the capacity for unusual hyperplasia. Somatic factors and hereditary .sus- 
ceptibility arc therefore intimately related. Probably there arc a number of other 
factors such as spccie.s, strain, and organ differentialitics which further modify 
.supernormal cell grov.-tli. 

The .studies presented here are preliminary to a more cxhui.^ivc inve.'-ligation, the 
results of wliich we hope to report a year from now. Accepting Hint certain .strains 
of lower mammals arc hereditarily destined to grow mammary cancer, it is not 
surprising that an estrogenic hormone may accelerate thi.s process. However, thi.s 
does not prove that estrogenic hormono.s are carcinogenic agent. s in a broader sense, 
particularly in tbe human being. 
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Pig. 1. — ^Mamniai’y gland of untreated mouse of the cancer-resistant strain, aged G 
months. 

Pig. 2. — Jlanimary gland of untreated mouse of cancer-susceptible strain, aged G 
months. 


Fig. 3.— Mammary gland of mouse oC cancer-resistant strain, aged 6 months, after 
four months’ injections of estrone. 

Pig. 4. — Slammary gland of mouse of cancer-susceptible strain, aged G months, after 
four months’ Injections of estrone. 
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It seemed possible tliat quantitation of the two estrogens Avhieh 
have l)ee.n identified in Innnan urine, naniel.y, estrone and estriol, 
might yield more information than the determination of total estrogen. 
Consequently, a cycle was folloAved in which the total estrogen was 
separated into estrone and estriol fractions, which were then assayed.'* 
It was noted that e.striol reached its highest lercl during the luteal 
phase and practically disappeared at menstruation, at which time 
.nearly all the estrogenic potency of the urine was in the estrone 
fraction. 

This association of increased excretion of e.striol with luteal activity, 
and vice versa, had been anticipated because of Pincus’ and Zalil’s 



exjierinienis with rabbits'’- ** in which tliey had determined the urinary 
excretion of estrone and estriol under various conditions after the 
injection of known amounts of estrone, estriol, and estradiol. Tlieir 
findings indicate: (1) that e.stradiol (wliich. according to iVlacCorquo- 
dale, Thayer and Doisy," is in all likelihood the primary ovai-ian c.slro- 
ffcn) is converted into estrone by ixibbits with ovaries and that- this 
reaction is reversible — chemical evidence also demonstrates the I'c- 
ver.sible natnre of the estradiol to estrone conversion ("I) t/o;/ 
fKlronr is conrn'lfil into rslrioJ v'hni Hit ufenis is yrr.sntf and itiid^r 
avnrian ronirfd, this conversion hrintj irreversible and. firealh/ facdilahd 
Ini Iiileaf sce-.reiion: and (d) tlial progestin partially protects thc'C llirw 
estro'oms against desM niction. ilnis permitting hotli utilizatimi and vx- 






OBSERVATIONS CONCERNING THE METABOLISM OP 
ESTROGENS IN WOMEN^= 

George Van S. Smith, M.D., and 0. Watkins Smith, Ph.D., 

Brookline, Mass. 

(From the Fearing Besearch Lahoratory, Free Hospital for Women, Brookline, 

Mass.) 

O NE of tlie cliaracteristies of sex hormones which differentiates 
them from other internal secretions lies in the fact that they are 
excreted either in the same forms as presumably occur in the blood 
or in forms definitely recognizable as metabolic products. Quantitat- 
ing these factors in the uruie, even with still inadequate methods of 
extraction and with only approximately correct bio-assay, is gradually 
yielding more information regarding normal and pathologic situations. 

INTRODUCTION 

The metabolism of estrogenic hormones by women first engaged our 
attention when we noted that their oral administration resulted in de- 
tectable (with the methods then available) iucreased urinary excre- 
tion only during the luteal phase of the cycle.^ A role of progestia 
in the excretion of estrogens had previously been indicated by experi- 
ments with rabbits, namely, that injected estrone could be recovered 
in fair quantities in the urine of ovariectomized does only if progestin 
were simultaneously administered.^ 

With improved methods quantitation of total urinary estrogen 
throughout normal menstrual cycles demonstrated a peak of excretion 
early iu the period of luteal activity with low levels just before men- 
struation and during follicle ripening.^ The most conclusive evidence 
that this type of curve represents a normal ovulatory cycle is the fact 
that two women, studied before and during the month of conception, 
showed exactly this curve of excretion to the twenty-fifth day.® The 
drop ill estrogen before flow is in keeping with the “ estrin-with- 
drawal” theory of menstruation. 

In four instances (two of which are shown in Chart 1) thus far, 
curves of total urinary estrogen lacked the characteristic intermen- 
strual peak and, furthermore, rose before the onset of bleeding. They 
are assumed to represent anovulatory cycles. The high level at the 
start o f flow argues against the “estrin- withdrawal” theorjL 

Q„„*^*'csented at the Sixty-Third Annual Meeting- of the American Gynecological 
society, Asheville, N. C., May 30 to June 1, 1038. 

Mrs. WUliiam Lowell Putnam Investigation of the Toxemias of Pregnancy, 
aiaed by a grant from the Committee on Research in Endocrinology of the National 
Research Council. 
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excretion of estriol increased at a more rapid rate than that of estrone, 
resulting in constantly higher ratios of estriol to estrone. In the urine 
of pregnancy, Browne, Henry and Venning have quantitated preg- 
nandiol glucuronidate^® and have found a constant increase of this 
excretion product of progestin with advancing gestation, this indicat- 
ing progressively greater secretion of progestin. Here again, as in 
the menstrual cycle, urinaiy estriol is apparently a gauge of the 
amount of progestin. Preceding delivery estriol excretion dropped 
off markedly, and there was a concurrent augmentation of the potency 
of the estrone fraction, which comparison of colorimetric assay with 
bio-assay indicated was due to some estrogen other than estrone. 
These findings, analogous to those at menstruation, suggest that in 
the initiation of labor, as in the initiation of menstruation, progestin 
deficienc}'’ in the presence of estrogen production may result in a 
changed metabolism of estrogens and the consequent action of a posi- 
tive precipitating factor. In the determination of “total” estrogen at 
the time of delivery, any rise in the estrone fraction Avould be com- 
pletely marked by the drop in estriol. In the paper^ in which the 
above material was first reported we predicated that the hjqiothetieal 
positive factor might actually be estrone. Further consideration of 
the known facts about endometrial bleeding and delivery, liowever, 
and the investigations to be presented below lead us to believe that 
the rise in the estrogenic potency of the estrone fraction at the time 
of these processes may be an indication of the action of a positive 
factor but not “the positive factor” itself. 

FURTHER OBSERVATIONS CONCERNING THE aiETABOLTSJI 01" ESTROGENS 

At this point it is pertinent to point out that, although estrone and 
estriol have been obtained in crystalline form from the urine of preg- 
nant women, there is no proof that they are the only estrogens ex- 
creted during pregnancy. Furthermore, the urinary estrogens of the 
nonpregnant have not been isolated and identified, but, on the basis 
of consistent findings, we have assumed them to be estrone and estriol. 
In oi’der to te.st further the method of hydroly.sis (Smith and Smith) 
and separation (Cohen and Marrian) used in these investigations, we 
have added pure estrone, estriol, and estradioF in varying proportions 
to 100 to 700 c.c. amounts of urine from nonpregnant women, the 
titration values of which Avere simultaneonslj’- determined. Estrone, 
due to its ketonic nature, combines Avith semicarbazide hydrocliloricle 
to form a biologically inert semicarbazone.^^ Neither estriol nor estra- 
diol has this property. By semicarbazide treatment, llicn. it can be 
discoA'cred Avhether or not any e.strone is present in estriol fractions, 
or any nonketonie e.strogen in estrone fractions. These reeoA-ery ex- 
periments haA’e demonstrated that crystalline estrone, estriol, and 

•Wc ■v.-i.'-li to (•xTitffip: our fcratlttuV' to llic Kfiiorlnj; Corpor'ntton. v.hlrli. throurli 
Dr. GrVtrorj' Stra?,'!i'‘!l nn'l Dr. ICnvfji Scliwonlt. li.m juippllfd uh tiol only v.lfh tli'? 
nbovo init v.'ftli Inrpo quant itR-s of hpr'clally proparo'l prolufon (pm- 

g^oatfropo) fiP'l i).»-ogynori-D (rntniJlr)! bf-nzo.'itf-) for clinical trIalF, 
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eretioM, there probably being no renal tliresbold. Based on these ob- 
servations, and onr own, in women, the schematic representation of 
the metabolism of the estrogens given in Chart 2 has been evolved. 

Eelatively high levels of estriol excretion, then, during what was 
presumably the luteal phase of the cycle suggest that in women, as in 
rabbits, excretion of estriol may be taken as a gauge of secretion of 
progestin. Thus would the marked drop in estriol two da.ys before 
menstruation signify regression of the corpus luteum. This interpre- 
tation is strengthened bj^ the work of Venning and Browne® ivho find 
that pregnandiol glucuronidate, the excretion product of progestin, 
disappears from the urine o.ne to three daj'S before the beginning of 
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Chart 2. 


fiow. With the onset of menstruation there was a further drop in 
estriol and a rise in the potency of the estrone portion, so that the 
ratio of estrone to estriol during the first two days was much higlier 
than at any other time in the cycle. This observation has been con- 
firmed in another xiormall.y menstruating woman (v-ij and is snffi- 
cieutly definite to suggest that something more than a withdrawal 
phenomenon may be concerned in the initiation of normal menstrna- 
tion, just as the increase in estrogen excretio.n at the time of anovula- 
tory flow may be construed as reflecting some positive influence. I]i 
measuring “total’’ estrogen in normal cycles, this e.strone i-i.se would 
be masked by the drop in estriol. 

Throughout a normal pregnancy also were urinary estrone and 
estifiol determined.'* From the time of the second missed catamenia 
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With the beginning of flow, however, estriol reaches its lowest level 
and there is. a threefold increase of “x” estrogen, estrone itself being 
entirelj’- absent. We believe this shift hi excretion of estrogen at 
menstruation to signify the growth of a new ovarian follicle (a proc- 
ess known normally to follow upon reduced activity of the corjnis 
luteum) with increased production of estradiol. Progestin being de- 
flcient for the amount of secreted e.strogen, there is but little conver- 
sion to estriol. A failure in conversion ivould result in a higher con- 
centration of estrone and estradiol, both of which factors are rapidly 
destroyed in the absence of progestin. In fact, whatever estrone is 



CImrt 3. 

7-:rrnltiin; Days through a of norm.al cycle: E.strone .should he 22.5 per cent; 
•'.x" e.strogen .should he ll.u per cent; c.striol .should he 33.0 per cent. 


not converted to estriol or back to e.stradiol is so rapidly destroyed 
that none can be detected in the urine. We are led to wonder whether 
concentration in the endometrium of nonestrogenie, ])0ssibly toxic, 
sterols resulting from estrogen destnielion may not be concerned in 
the local vascular phenomena wliich are involved in menstruation. By 
tills thesis both ovulatory and aiioviilator.v flow could be e>:[)laincd, 
viz.. ])roduction of e.strogen in tlie face of dcficie.rit or absent ju-ogesfin 
with a resultant shift in the metabolic chain of events, giving break- 
down ])roducts of estrone and e.stradiol instead of estriol, and conse- 
quent flow, providing the endometrium is sufliciently proliferated. 
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estradiol are not destroyed by the hj'-drolysis, that separation of 
estrone from estriol is complete and that estradiol is entirely taken 
over into the estrone fraction.^ If these three should be the only 
estrogens elaborated by women, it may be concluded that the potency 
of estriol fractions is entirely due to estriol, whereas the potency of 
estrone fractions may be due to estrone and/or any estradiol that 
escapes into the urine prior to conversion or destruction. Since estra- 
diol is 10 times as strong estrogenically as estrone, even minute 
amounts of it would significantlj' raise the activity of estrone frac- 
tions. As mentioned above, comparison of colorimetric with bio- 
assay^ gave evidence for the presence of some estrogen much more 
active than estrone in the ui'ine of late pregnancy. Treatment by 
semicarbazide of the estrone fractions of urines from both pregnant 
and nonpregnant women has given further evidence for the excretion 
of some estrogen other than estrone and estriol. It seems reasonable 
that this third factor is estradiol, but, lacking dmect proof, we shall 
refer to it as “x'’ estrogen. 

NORMAL MENSTRUAL CYCLE 

We have not yet been able to perform estrone-estriol separations to- 
gether with semicarbazide treatment of the estrone fractions through- 
out a normal menstrual cycle. On four specimens from one individ- 
ual, however (Chart 3), this procedure has been followed. Based on 
a calendar record, the individuars cycles never vary from twenty- 
eight days by more than twenty-four hours. The specimens were col- 
lected as follows: one during the follicular phase, one during the 
luteal phase, the third for the forty-eight hours preceding menstrua- 
tion, and the last for the first two days of flow. The findings agree 
with those already published and go furtlier in showing that a large 
proportion of the potency of the estrone fraction is accountable to 
“x’’ estrogen. If the results are expressed in micrograms rather than 
in rat units and the !‘x'’ estrogen assumed to be estradiol, it is evident 
that this substance is excreted actually in very small amounts by 
weight. Its presence in all these specimens would signify that at no 
time in the cycle is the estradiol to estrone to e.striol conversion com- 
plete. Most conversion, judging by the x^ereentage of estriol excretion, 
appears to take place during the second half of the cycle, as would be 
expected. During the last two days, despite low total estrogen, the 
percentage of estriol remains uuehanged, indicating that a metabolic 
balance between estrogen and progestin is still being maintained. 

, values recorded in this paper were obtained by bio-assay performed according 

PT u ^ technique previously described.'* The recovery experiments reported in this 
f^jaer communication were done with 100 c.c. amounts of urine. The extraction of 
larger volumes apparently introduces a greater chance for loss (never more than 
npr vf *^®at). In the analysis of urines from pregnancy we routinely extract 100 c.c. 

ater of the twenty-four-hour volume. It is usually necessary to extract the whole 
mnti wUy-eight-hour specimen from the nonpregnant to obtain sufficient estrogenic 
dfff * tor accurate bio-assay. However, since approximately equal volumes of 
specimens are used, the results should be comparable despite the un- 
avoidable loss. 
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well as failure of conversion. In fact, if there was any conversion to 
estrone, this substance was being so rapidly destroyed that none 
escaped into the urine. 

The administration of progesterone^" resulted (after the third injec- 
tion) in the excretion of appreciable amounts of estrone and estriol, 
this constituting our first post hoc evidence for the role played by 
progestin in the conver.sion to estriol. The fact that estrone also 
appeared in the urine indicates, first, the effect of estriol formation in 
carrying the reversible estradiol to estrone reaction to the right, and 
seeond, the protective action of progesterone against estrone destruc- 
tion, thus allowing excretion. Administration of progesterone also 
resulted in a 50 per cent decrease in the total estrogenic potency of 
the urine. However, if “x” estrogen is assumed to he estradiol and 
the urinary estrogens are expressed in microgi-ams rather than rat units, 
the excretion before progestin therapy amounts to only five micro- 
grams and afterward to a total of 17 mierograms (10 mierograms 
estrone, 1 mierogram estradiol and 6 mierograms estriol), indicating 
that conversion was aeeompanied by decreased destruction. This 
medication had no effect on the patient’s flowing. 

On the tenth day of the experiment (Jan. 19 and 20, 1938), injection 
of 10 mg. of progesterone was followed in the course of the next six 
hours by the injection, in two doses, of a total of 50,000 I. U. of 
estrone. t There was recovered on this and the following day about 
16 per cent of the injected material in terms of rat units, but on dif- 
ferential analysis only 42 per cent of this consisted of estrone, the 
hormone administered, while 38 per cent was accountable to “x” 
estrogen and 20 per cent to estriol. Not knowing how much of the 
injected estrogen would have been reeovered had the patient not re- 
ceived progesterone, it is impossible to state how much protection 
ol estrogen proge.sterone afforded in this instance, although it is a 
fair assumption that even less total estrogen would have been recov- 
ered witliout progesterone. The presence of estriol means conversion. 
A good ])roportion of the estrone was also obviou.sly changed to “x” 
estrogen (estradiol ?). In other words, the indications are that, al- 
though sufiicient progesterone was given to render partial protection 
against destruction of the estrogens and to cause some estrone to 
estriol conversion, the amount of administered estrone was more than 
could be efficiently taken care of by the progestin activity, since 
urinary studies gave evidence for considerable destruction as well as 
reversal ol the estradiol to estrone reaction. There was no altei’ation 
in the amount of flow. 

On the twelfth day (Jan. 21 and 22, 3938), 30 mg. of progesterone 
and nO.nOO l.U. of estrone wore injected together. Urinalysis for the 
twenty-fnur lioiirs failed to reveal any estriol. Ajiparently the large 

Sri.f rjr!!’: Ci'.'rj-^^.rntlon. 

t;!!: !!;-- r.-A.t'* n;. 0,r <i' Uy 1‘aTkr. H.-svU r.- Cn„ tfirY)ii!:li U|f rf.urO'.'X r,{ 
r>r. i:. A. Z. t;. s?; I'l.r.c-o IL c. hy mir npray. 
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DYSFUNCTIONAL PLOWING 

Qiiajititation of the estrogens in the urines from a patient* with 
clysfiinctional flowing (Chart 4) has confirmed the ahoA^e data and 
lent more plausibility to the ideas derh^ed therefrom. This patient is 
a typical refractory ease, aged 23, avIio has been under obsei’Amtion 
and A^arioiis conserA^atiA’e treatments for four years. Frequent biopsies 
haA^e consistently reA'ealed a “Saauss cheese” endometrium. She gives 
a history of irregular floAving since puberty at the age of fifteen. 
Bouts of prolonged and excessiAm floAving liaA'^e been interspersed Avith 
periods both of constant dark discharge and of amenorrhea lasting 



Chart 4. 


three to four months. One such span of amenorrhea followed resec- 
tion of a 3 cm. cyst of the left ovary nearly four years ago. At the 
time this study Avas begun she had had constant dark discharge for 
four months Avith occasional short spells of bright flow Avith clots. 
She Avas put to bed and placed on constant urinary drainage. For the 
four days preceding injections the urine contained comparatively high 
estrogenic activity, all accountable to “x” estrogen (estradiol ?). 
This signifies to us such rapid secretion that goodly amounts were 
being spilled over into the urine. No esti'iol Avas detected, indicating, 
as Avould be expected in this patient, a uterus completely lacking 
hitea l control. Lack of iirogestin invofres increased destruction as 

*We are indebted to Br. John Rock for essential cooperation in the study of this 
case. 
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lelecl by the percentage of estriol in the urine. Furthermore, they 
indicate that a deficiency of progestin pertains at the time of the 
clinical manifestation of late pregnancy loxemia and eclampsia, the 
actual evidence being low urinary pregnandiol and estriol, as eom- 
]iared Avith normals, and a decreased ratio of estriol to the potency of 
the estrone fraction, due either to low estriol alone or to both Ioav 
estriol and excessive activity in the estrone fraction. "VVeiF''' has also 
reported that the values for urinary pregnandiol in cases of toxemia 
of pregnane}’' are beloiv those for normal pregnancy. 

In a limited number of specimens so far the potency of the estrone 
fractions has been measured before and after treatment Avith semi- 



Cliart 5. 


carbazidc. One patient, a diabetic (Chart 5), Avas studied prior to the 
develnjjinent of pre-eclampsia. The first urine Avas collected because 
of the abnormal rise in serum anterior pituitary-like substance (prolan, 
anterior pitnitary-like substance), Aviiich led ns to anticipate trouble.’’' 
Clinically the patient Avas still progressing through a normal gestation 
and the first A-alues for pregnandiol, estrone, estriol, and '‘x” estrogen 
were Avithin the limits of normal. Three AA'ceks later another iii'ine "’as 
obtained, the patient having deA-tdoperl some edema and alhtiminuria. 
rregn.'indiol had dropped ; estriol had not risen. Estrone excretion, lioAC- 
ever, had increased and semienrhazide treatment revealed the augmen- 
tation to lie flue to estrone and ttot estrogen. These atialyses sig- 

nify to US increasod elaboration of estrogens, as is jtormal Avifh ad- 
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doses of estrone liad temporarily prevented the progesterone from in- 
fluencing the uterus, just as Allen^^ demonstrated in rabbits and 
Zuckerman^® in monkeys, thereby inliibiting conversion to estriol. 
Failure of conversion would necessarily (according to our theory) 
involve increased destruction, and this was clearly the case, since con- 
siderably’’ less total estrogen was recovered following this injection of 
50,000 I. U. than during the twenty-four hours after the previous simi- 
lar treatment. It seems significant that the patient had a twelve-hour 
spell of bright flow during this time of rapid destruction. Forty per 
cent of the estrogenic activity of the next twenty-four-hour specimen 
(Jan. 22 and 23, 1938) was due to estriol, the interpretation being 
that, through destruction and excretion, there was sufficient decrease 
of estrogen to allow progesterone to act. Flowing ceased completely 
during this time. On the fourteenth day (Jan. 23, 1938), tAvo days 
after the last injection, one of the seA’erest bouts of floAving occurred 
that the patient had eA’er experienced, lasted three days, then dimin- 
ished and stopped completely by Jan. 28, 1938. The specimen col- 
lected during the first twenty-four hours of excessive' bleeding was 
similar in amount and kind of estrogen to that preceding the estrone 
injections. Since it is apparent that very large amounts of estrone 
Avere being destroyed betAveen the nineteenth and tAventy-third of 
January, it is tempting to iiostulate that the ensuing floAv Avas due to 
a greater coneeutration of breakdoAvn products iiiAmlA’ing more endo- 
metrium. 

There has since been no “shoAv” Avhatsoever (as of May 25) and a 
tAventy-four-hour specimen early in March Avas Ioav in total estrogenic 
potency, all of the activit.y present being accountable to “x” estrogen 
(estradiol ?). "We Avould conclude that this patient's OA’aries are still 
completely lacking in luteal aetmty, and that bleeding AA’ill begin 
again as soon as the endometrium shall haAm sufficiently proliferated 
to respond to AvhateA’er effect is associated Avith a progestin-deficient 
metabolism of the estrogens. It is impossible to reconcile the findings 
in this case Avith the “estrin-depiuA’ation” theory of menstruation, 
since, during the control period, the patient Avas bleeding AA’hen the 
urinary excretion of estrogen was at a constant Ica'cI five times as 
high as Avas found during a nonbleediug phase. 

TOXEAIIA OF LATE PREGNANCY* 

In a normal pregnancy fv.sj estriol excretion appeared to reflect 
progestin secretion. To confirm this and to discoA’er any abnormality 
in the level of progestin in patients Avith late pregnancy toxemia, a 
total of 88 specimens of urine from 18 pregnant AA'omen liaA'e thus far 
been assayed for estrone and estriol. Pregnandiol has also been meas- 
ured^'^ in 61 of these. SeA’eu of the patients had noi’mal pregnancies, 

9 had late pregnancy toxemia and 2 eclampsia. The re.sults agree 
that secretion of progestin, based on urinary pregnandiol, is paral- 

•AVe wish to acknowlcdfrc wiUi pratitude the cooperation of Drs. Elliott P. Joslin, 
Frederick C. Irvinp, Priscilla AA'hite and Samuel B. Kirkwood in these studies. 
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estrogen. Clinically, liowevei', no change for the better could be de- 
tected. It became necessary to stop therapeutic trials because of 
severe urticaria around the sites of injection. Three daj^s later, co- 
incident ■svith a recurrence of high anterior pituitary-like substance, a de- 
crease in urinary estriol and more activity in the estrone fraction (the 
changes in estrogens being of the same sort as described above [see 
“Introduction”] in the urine of a patient at the time of normal de- 
livery), mild spontaneous labor started, the membranes were ruptured 
and twins delivered. Four convulsions occurred during the subse- 
quent sixteen hours. Both mother and infants were well six weeks later. 

This ease demonstrated two important points : first, that therapy 
with progesterone and estrogen, with the kinds and amounts adminis- 
tered, had no immediate or dramatic effect upon the severe pre- 
eclampsia ; second, that the medication not only did reduce anterior 
pituitary-like substance but raised serum estrogen and changed the uri- 
nary estrogens in the direction of a normal balance. It is only fair to 
state, hoAvever, that conclusions based on the data derived from urinary 
.studies in a ease of this sort can be only approximately correct, since 
there was a considerable element of error introduced b.y the presence 
of much albumin, Avhich renders exti*aetion and separation less satis- 
factory. 

Another patient, a diabetic, udio had had pre-eelampsia ivith her 
preA'ious pregnancy and bad delivered a macerated fetus (Mrs. WIl, 
Charts 5 to 8),^° was treated at the onset of mild toxemia (albumin, 
slight trace; edema. +) at seven and one-half months, when pregnandiol 
had drojiped 50 per ceni iwd uriiiavy estrogen Avas extremely low. For 
the previous four Aveeks serum anterior jiitnitary-like substance had been 
found to be increasing. Oa’cc a period of Iavo Aveeks she received 140 
mg. of progesterone and 1,650,000 I. U. of estradiol ben;joate. During 
this time Her blood pressure fluctuated from 120/80 to 150/110 and 
albumin from nothing to a trace. There Avas a negligible amount oi 
edema. At tlie eighth month she Avas dcliA’cred. [Mother and infant 
did Avell, 

With the injections anteidor i)ituitary-like .substance fell to normal (100 
K.U./lOO c.c. serum), serum e.strin rose and both pregnandiol and 
e.striol in the urine increased markedly, the potency of the estrone 
fraction remaining down. I.n otlier words, the balance Avas throAA’ii 
Avcll tOAvai-d normal. 

The qtiestion that cannot be answered in this instance is Avhether or 
not medication, administered at the onset of early manifestations, 
warded off a more sorions situation, even if it did not bidng about a 
eom]>h‘ie return to normal clinically, trin the day before deli\'cry 
tho bliHid pressure was 120/80. llicre Avas the slightest possible trace 
af albumin and edmia was barely defcetable.) 

A third “ pre-eelaitifUie,” a jn imipara. ag-cd 28 years, who, over a 
period of nine days, rero-ived 170 mg', of jii-ogesterone .'ind 2,5,50.000 
I r. of esfr.abbil lauizoate, showctj no clinieal ehange Avhaf.so(!vcr and 
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vancing pregnancy, but reduced conversion of estrone to estriol, 
which is consistent both with reduced progestin (based on urinary 
pregnandiol) and failure of a rise in estriol. 

Four days later the patient’s blood pressure suddenlj'- went up and 
edema was more pronounced. Urinal 5 ’'sis revealed less pregnandiol 
and estriol and eonij)lete disappearance of estrone, the activity of the 
estrone fraction being accountable entireh’' to a rise in “x” estrogen. 
These shifts in excreted materials are quite comparable with those 
Avhich occur at the time of menstruation and constitute evidence for 
an analogous situation, namely, production of estrogen in the face of 
a deficiency of progestin with resultant inadequate conversion and 
greater destruction. Is it possible that the vascular phenomena of 
pre-eclampsia may be precipitated by the same changes in estrogen 
metabolism that occur at menstruation? Again it is tempting to 
postulate that an increased concentration of estroge.u breakdown 
products is concerned. “Toxemia” may be the correct term after all. 

TOXEMIA OP LATE PREGNANCY TREATED BY ESTROGEN AND 
PROGESTERONE — PRELIMINARY REPORT 

The employment of estrogen in late pregnancy toxemia was ratioual- 
ixed by the findi)ig of loiv levels of estrogen and high anterior pituitary- 
like substance in the serum and urine of patients with this s.widrorae.*^“ 
Since these two hormones seem to be mutually antagonistic (high 
anterior pituitary-like substance almost invariably being associated with 
low estrogen and vice versa), administration of estrogen api)eared to be 
the logical way to re-establish a balance. "We have in fact found, in 
six cases now, that injection of estrogen alone was followed by a lowered 
titer of anterior jiiluitary-like substance. Even massive doses, however, 
have failed to raise the level of serum esti'ogen. Our more recent in- 
vestigations offer an exiila.nation for this, namely, that these women 
were not secreting enough progestin to protect the additional estrogen 
against destruction. This consideration, strengthened by the finding 
of low urinary pregnandiol, makes therapy by estrogen phrs progestin 
a more reasonable procedure to follow i.n the hope of re-establishing a 
normal hormonal balance in toxemia of late pregnancy. 

A patient with severe pre-eelampsia in the seventh month was the 
first to receive a trial of this therapy. At the time neither pregnandiol 
nor “x” estrogen was being quantitated, but the anterior pituitary-like 
substance of both serum and urine Avas strikingly high and the urinary 
estrogens Avere 1oaa% there being, hoAA’^eA'er, in the estrone fraction an 
abnormally large proiAortion of the estrogenic aetiAuty. Pour days of 
treatment AA’ith a total of 25 mg. of progesteronet and 750,000 I. U. of 
estradiol beuzoatef resulted in a shift of the anterior pituitary-lilce sub- 
.stance estrone and estriol toAA'^ard normal. There aa’bs also a rise in serum 

♦Actually, to May. 1938, 70 out of 80 patients diagnosed as having pre-eclampsia 
and eclampsia, and studied by us, had this imbalance. 

tProluton. 

tProgynon-E, Schering Corporation. 
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DISCUSSION 

In the interpretation of the data presented it has been theorized that 
a positive precipitating factor associated Avith a progestin-deficient 
metabolism of the estrogens may be responsible for both endometrial 
bleeding and late pregnancy toxemia. We realize that this hypothesis 
is not entii'ely justified on the basis of the actual findings. If total 
estrogen alone is considered, the data on normal cycles are entireh’ in 
keeping both Avith the progestin- and estrin-AvithdraAval theories of 
menstruation. HoAvever, in the cycles in Avhich estrogen rose at the 
time of floAv, and in the ease of dysfunctional floAving hi Avhich five 
times as much total estrogen Avas being excreted at the time of bleed- 
ing as Avas found in the nonbleeding phase, it Avould seem that estriu 
Avithdi'aAval cannot apply. For this reason and because of the evi- 
dence for a striking change in estrogen metabolism at the time of both 
types of floAv from that found in the intermenstrual period of a nor- 
mal cycle, it is tempting to po.stulate that some factor associated Avith 
or produced by this changed metabolism may actually be the direct 
cause of endometrial breakdoAvn. Inasmuch as the partition of the 
urinary estrogens Avhen bleeding occurs, and also in toxemia, is in- 
dicative of increased destruction, one is naturally led to theorize that 
breakdoAvn products may be responsible. 

Certain obserA'alions in connection Avith the jiroduction of experi- 
mental endometrial bleeding arc dit?icult to reconcile Avith this hy- 
jiothesis, e.g., the latent period and the inhibition of bleeding by 
maintaining a sufficiently high dose of estrogen. 

Kcgardless of the interpretation of the results, it is CA'ident that 
a marked change in the metabolism of estrogens takes place at the 
time of menstruation and at the appearance of clinical signs in late 
jn-egnancy toxemia. Furthermore, tin’s change Avould not have been 
detected had avc limited ourselves to the determination of “total” 
urinary estrogen. 

SG.AniAHV AND f’O.Nf’LUSIONS 

Estrone and estriol IniA'c been quantitated (1 ) in 4 specimens of urine 
from a normally menstruating Avoman at crucial times in the cycle; (2) 
in 10 urines from a patient Avith dysfunctional floAving — during a control 
[)eriod. after jirogesteronc and after i)rogesteronc and esti'one; and (0) 
in 88 urines from 18 cases of late jiregnancy, 7 normal, 0 tn.xemic. and 
2 eclamptic. 

.All as yet unidentified (“x”) estrog<Mi, presumed to be estradiol, 
has also been quantitated in the .specimens from the Avoman Avifh normal 
c;itamenia, from the patient with dysfunctional floAving and from one 
of the patients with jn'e-'^-clainpsIa, A\-ho was studied hefore and after 
the app'-arancf* of siejis. 

i‘ret.'nandiol has iiefoi measured in <11 of the urines of preEmiimy. 
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had a spontaneous delivery late in the eiglith month, four days after 
the last injection. In contrast Avith the others, hoAvever, the anterior 
pituitary-like substauee of serum and urine on two occasions shortlj’’ be- 
fore treatment was normal, as were also urinary pregnandiol, estriol, and 
estrone. This constitutes the tenth ease that \vq have studied in which 
a clinical diagnosis of pre-eclampsia failed to be associated Avith the 
typical hormonal imbalance. In nine other cases, definite^ diagnosed 
as nephritic, normal A-alues for serum anterior pituitary -like substance 
were found. As Kellogg^® suggests, determination of anterior pituitary- 
like substance may find a place as a test for the presence or absence of 
true pre-eclampsia. Kegardless of the diagnosis, one Avould expect no 
benefit from endocrine therapy in a situation with no demonstrable 
hormonal abnormality. 

Three other patients, diabetics, have been treated similarly on the basis 
of raised serum anterior pituitaiy-like substance between the fifth and 
scA-enth months. A' one of them had developed any clinical evidence 
of toxemia at the time medication aa’OS begun, in the seA^entli month. 
The urinary studios arc not finished and aauU be reported later in 
detail. All three patients progressed through uneventful pregnancies 
to AA’ithin three aa'CcIcs of term and AA’ere then delivered of Augorous, 
AA-ell babies. This type of therapy, given early, Avould seem to offer 
promise of clinical success. 

The results of such 3 n-eventive measures are difficult to evaluate. 
In the course of the last five years, hoAA’CA’er, Ave have assayed for ante- 
rior pituitary-like substance 520 serums from 164 AA^omen. There were 
no normal pregnancies among the 78 cases Avitli high serum anterior 
pituitaiy-like .substance. IMoreover, of 28 Avomen in Avhom an abnormal 
augmentation of serum anterior pituitary-like substance AA'as discoA^ered 
between the fifth and seventh months, 21 developed toxemia of vaiying 
degTee four to six AA'eeks later and the olher scA'en had .spontaneous pre- 
mature deliveries. We are inclined to the opinion, therefore, that 
treatment Avas successful in the last three cases, although many more 
such outcomes aauII be required to constitute incontrovertible eAudence. 

It is difficult to understand AAdiy excessive anterior pituitary-like sub- 
.stanee, a hormone Avhose characteristic lAropeidy is its luteinizing effect, 
should be folloAved by a deficiency of progestin AAdth the consequent 
shift in the metabolism of the estrogens. This apparent paradox calls 
for further study, and suggests that the high values for anterior 
pituitary-like substance in pre-eclamiisia may possibly be due to some 
synergistic factor rather than excesswe production of anterior pituitaiy- 
like substance itself. A pituitary synergist has been rided out by previ- 
ously reported tests on h^yjoply-sectomized rats.^‘ We still feel that this 
“prolan” abnoi'mality is somehoAV involA’^ed in the primary etiology 
of pre-eclampsia, although the present iuA’^estigation Avould indicate 
that the clinical manifestations are precipitated by a situation analo- 
gous to that at the time of mensti'uation, viz., a progestin-deficient 
metabolism of the estrogens. 
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DISCUSSION 


DE. HOWAED C. TAYLOE, Jr., New York, N. Y. — Two row concepts in 
gjTiecologic endocrine diagnosis have been presented by Dr. Smith; ■ The first of 
these is the estriol/est-rone ratio, which is, as I understand from his presentation, 
normally liigh during the luteal pliase of the cycle, low at the time of menstruation, 
and before labor. It is pathologically low during periods of dysfunctional flowing 
and in pre-eclampsia. Estriol in general is present during times of corpus luteum 
activity. 

The second point is tlie demonstration of a hitherto unknown estrogen in human 
urine, probably to be regarded as o.stradiol. This “x” estrogen is found to be in- 
creased at the time of menstruation, in dysfunctional flowing and in pre-eclampsia. 
Its presence is evidence of low corpus luteum activity. 

These observations are of importance in two directions. First, they promise a 
new method of investigation. Second, they liave already offered new insight into 
conditions underlying important gjmecologic and obstetric diseases. 

The hypothesis that the vascular phenomena responsible for endometrial flow may 
be induced bj* toxic concentration of non-estrogenic breakdown products resulting 
from a destruction of the estrogens seems, however, difficult to reconcile with certain 
experiments producing artificial menstrual bleeding. As j'ou know, women with- 
out ovaries have had menstruation experimentally' induced by giving an estrogenic 
substance, and then more or less abruptly discontinuing it. It is difficult io sec 
why this reduction in estrogenic administration should be associated with an in- 
creased destruction of estrogens. 

The findings in the toxemias of pregnancy interest me particularly, because we 
have been carrying on somewhat similar investigations recently at the New York 
University Medical School. In general we agree with Dr. Smith on his previously 
reported findings of low total estrogens and on his report today' of a lowered 
pregnandiol. We have not attempted the separation of the three different estrogenic 
substances. 

Many reasons combine to make me he.«itant in reaching conclusions on this sub- 
ject. 

First, in our experience it has been extremely' difficult to fix the normal values 
for estrogenic substance in the urine of pregnant women, even at a given period of 
gestation. The figure varies not only from individual to individual, but even in 
the same patient from week to week. 

Si'cond, the diagnosis of the specific toxemia of pregnancy' is a very' unstable 
one. Differences in the distribution of ca.scs into such groups as chronic nephritis, 
specific toxemia and es.^ential Iiypertcu.sion may' profoundly affect conclusions 
drawn from hormone studies. 

Probably the greatest difficulty is in the interpretation of the figure.s obtained. 
,\re the abnormal v.'ilues in the urine related to the cau.‘-e, or arc they' simply' the 
result of the pre-ecl.-mipsia? Tlic amount of an estrogen e.xcrctcd during pregnancy 
depends on three or four factors, namely: 

]. The amount j)roduced in the placenta. 

2. Tile aTnonnt destroyed, probably in the liver. 

.'5. The amount converted, perhaps in the \iterus. 

■?. I’os-'ibly upon a renal threshold wliieh may' exist for the conjugated .'ub- 
'•tance if tiof for the free estrogens. 

In Ihi’ tjeteriijin.'stion of pregnandiol it will be remembered that the substance 
imtualiy !re-a--ured is smlitim pregnandiol glucuronidate. If conjugation with glu- 
r-uronic acid, '.virmh is probably tiejKmdeni on a liver futiction, f.'tils, the substance 


wiU not in- delectable 

Fln'"e le-ion*- <0 t: 

is it not p 
rc.'j.'/'ns in the n.'-i!. 

t.re no: j.'-hife-i tf> tla- 


in the urine by present inethod.s. 

e pla.c.’ntri, hidney', and liver are recognized to occur in p:"*-' 
■--ible tiiat £h>‘ ehr-.ngei in the rpianfifative reJationships of the 
■ are the reudf of renal, jdacental, or licjiatic disorders am 
lit.derlying of eclarnp'-ia ? 
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Pliysiologieall}’ tlie detenninations, confirming and enlarging upon 
Pinens’ studies with rabbits, indicate: 

1. That estradiol is convertible into estrone and estrone into estradiol. 

2. That progestin, acting through the uterus (probably the eiido- 
nietriuin), brings about the conversion of estrone to estriol, thus carry- 
ing the estradiol to estrone reaction to the right. Accordingly, the dis- 
tribution of the estrogens in the urine supplies an index of progestin 
activity. 

3. That progestin partially protects the estrogens again.st destruction, 
thereb 3 ’- allowing greater utilization and exeretion. The amount of 
estrogen in the urine represents the balance between iiroduetion and 
destruction. 

4. That deficiency’ of progestin, therefore, results in (1) reduced con- 
version of estrone to estriol, (2) thus causing the estradiol to estrone 
reaction to swing to the left, and (3) greater destruction of all estro- 
gens. 

Cliniealty the determinations indicate : 

1. That endometrial bleeding is associated with both increased pro- 
duction and increased destruction of estrogen, which processes accom- 
pany' a state of progestin deficiency, a.nd that this situation is exag- 
gerated in dy'sf unction al flowing. 

2. That the manifestations of pre-eclampsia coincide with changes 
in the urinary values for pregnandiol, estrone, estriol, and estradiol 
which reflect a iirogestin-deficient metabolism of the estrogens. 

It is postulated that the vascular phenomena vdiieh are responsible 
for endometrial floAv and pre-eclampsia may be brought about by a 
toxic concentration of nonestrogenic breakdown products, resulting 
from destruction of the estrogens. 

A preliminary' reiiort is included on the treatment of pre-eclampsia 
with large amounts of progesterone and estradiol benzoate. Thus far 
it appears that such therapy'' shifts the progestin-estrogen balance in 
the direction of normal and offers some promise of A'alue, provided 
injections ai-e started Ruffieientl.y early^ 

AVe are indebted to Miss Sara Schiller for valuable technical assistance in this in- 
vestigation. 
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Our reason for postulating that breakdown products of estrogen destruction may 
be concerned in the arteriolar spasm of these states is based on the following: 
experimental endometrial bleeding has been produced both in monkeys without 
ovaries and hypophysis and in monkeys without ovaries and adrenals. 

Apparently all that is needed for flowing is a live monkey with an endoinctriuin 
that has been under the influence of estrone. Although necessary for endometrial 
bleeding, estrone itself is not the actual cause of the bleeding. Our line of thought 
has been that the bleeding factor, which we are convinced must exist, is due to 
something that estrone does or something that is done to estrone, or possibly both. 
And since estrone disappears in the face of increased estrogen production at the 
time of menstruation and at the onset of pre-eclampsia, we are guessing that its 
destruction yields the responsible factor. 

Dr. Taj’lor raises the question as to whether the pathology of jire-eclampsia may 
not be the cause rather than the result of the changed metabolism of estrogens, 
and suggests the pos.sibility that the conjugating mechanism of estrogen and pro- 
gestin may be consequently upset. We feel that one would expect in that case 
much more marked disturbances in the blood and urinary chemistry. Furthermore, 
our observations indicate an actual deficiency of progestin in this disease, not only 
on the ba.sis of urinary pregnandiol but also on the basis of urinary estrone, cstriol 
and “x” estrogen. 

The reason we have used estrogen in therapeutic trials is because it depresses the 
high serum anterior pituitary-like substance. Speaking of this substance rai.scs 
a point regarding discrepancies in tlie results of assay. Neither Dr. Taylor nor 
Dr. Ross has confirmed our finding of high anterior pituitary-like substance in tox- 
emia, and 1 wonder if this is not due to their use of urine for assay instead of serum, 
since there is so much more chance for error in the collection as well as the assay 
of urine. 
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One question I would like to ask in regard to the theory of treatment, and that 
is why should one give both estrogen and progesterone in cases of pre-eclampsia? 
Would not the progesterone alone be as effective in reducing the supposed estrogen 
destruction? 

DR. R. A. ROSS, Durhaw, N. C. — Since the work of Brown and Venning, 
Hamblen has been working on the metabolism of progestin. We feel that pregnan- 
diol is a test of the utilization of progestin. This is based on the fact of a de- 
crease in its output in a woman who is bleeding or if the endometrium is removed 
by curettage or if the uterus is removed and the ovaries remain intact. These find- 
ings are of special interest in view of what Dr. Smith has said. He has shown bj- 
a diagram the possible interplay and alteration of the sterols. Also, Hamblen has 
been able to recover only 65 per cent in the urine of a known injected quantity. 
In order to know as much as possible about these products, we must knqw the 
amount elaborated, the question of their utilization, alteration, and excretion. In a 
pregnant individual the fetus and its appendages, the corpus luteum of pregnancy, 
and the decidua all are complicating factors. 

We have not been able consistently to find the alteration in the gonadotropes 
of the urine and blood in the toxemic patients. He has mentioned changes in the 
estrogen in the toxemias, and appropriately uses serum estimates as well as urine 
estimates. 

DR. EMIL NOVAK, BALTiJroRE, Mn. — ^Dr. Smith’s excellent presentation throws 
new light on several old problems, such as, for example, that of functional bleeding. 
Concerning the hormonal mechanism of the latter, the common assumption has been 
that the responsible factor is a prolonged and excessive estrogenic influence upon 
the endometrium, the periodic bleeding phases being due to drops in the level of 
these estrogenic principles. Dr. Smith’s studies, however, indicate that we may 
have to consider not only this factor of hormone deprivation, but also, and perhaps 
more importantly, departures from the normal balance of the various chemical 
forms of estrogen. He emphasizes that the hormonal content of the urine repre- 
.sents merely the balance between hormone utilized and that which is destroyed, 
and that progesterone plays an important role in the regulation of this balance. 
The bearing of such studies upon our interpretations of urinary hormone assays 
is obvious. 

In his discussion of both functional bleeding and pre-eclamptic toxemia, he re- 
ferred to the possibility that estrogenic products might be the cause of the vascu- 
lar changes associated with these conditions. I have long felt that there must be 
some such liaison between the hormonal factors concerned in functional bleeding 
and the vascular apparatus of the endometrium, especially the so-called spiral ar- 
terioles. After all, normal functional bleeding, like that of normal menstruation, 
is a primarily vascular phenomenon. The peculiar ‘ ‘ blanching and blushing ’ ’ 
phenomenon which Markee has described, and which is due to alternating phases of 
vasoconstriction, vasodilatation in these arterioles, is an essential part of normal 
menstruation, and it is certainly linked up with the normal factors of menstrua- 
tion. Departures from the normal hormonal interplay must bring about abnor- 
malities in this vascular response, and here one may expect to find the explanation 
of the local causes of functional bleeding. Concerning the latter there is still much 
uncertainty, some holding that the bleeding is due entirely to the occurrence of 
infarct-like necrobiotie areas, while others feel that in addition there must be an 
increased permeability of the blood vessel walls. Here lies a fertile field for studies 
of the sort which Dr. Smith has described today. 

DR. GEORGE VAN S. SMITH, Brookline, Mass, (closing).— It is quite ob- 
vious that all of this material is still in the realm of pure research. Our own en- 
thusiasm for it is because it seems to shed a little light down a dark alley. That 
is, it gives us a lead toward the possible mechanism that results in menstrual bleed- 
ing and in pre-eclampsia, namely, a possible cause for the arteriolar spasm of these 
states. 
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it and any needed plastic work can be done at the same time. ‘Wliile 
there appears to be reason for believing that, if menstruation is stopped, 
the ovaries continue to function but a few years longer, these added 
years are usually sufficient to carry the woman to the time at which she 
would normally have had her menopause. The women treated in this 
way have been far more comfortable than those formerly treated by 
irradiation. 

Fibroid Tumors . — In women in whom parturition has caused the 
uterus to be fairly movable, so that the cervix may be pulled down into 
the lower third of the vagina. We would exclude tumors too large to 
be easily delivered through the vaginal incision. We have in a few 
cases removed by morcellation tumors too large to be easily delivered, 
but we prefer in most eases to remove the larger tumors bj^ abdominal 
section. Certainly morcellation is not an operation for the surgeon un- 
skilled in this field. Intraligamentous tumors do not lend tliemselves to 
vaginal removal, and fibroids which have invaded the subvesieal space 
are not good cases for vaginal operation. Fibroids associated with pre- 
vious inflammatoiy disease which has left residues which diminish the 
mobility of the uterus and which maj’- have left extensive adliesions, are 
best excluded from vaginal operation. We have done 30 operations for 
the removal of uteri containing fibroids. 

Rctrodispla cement . — In women in whom further childbearing is un- 
desired or unwise, whose uteri are hea\y and large, and in whom the 
uterus is fairl.y movable, this operation maj" serve a useful purpose. It is 
best reserved for the women who are in or near the menopausal years. 
It should not be done in the j’ounger women. Often in these eases outlet 
relaxation demands attention and an unhealthy cervix is present. I 
believe that at least ]iart of the relief which follows vaginal hysterectomy 
done for this condition is due to the fact that it dispo.ses of the varicose 
veins of the broad ligament which so often accompany it. We have 
done 33 operations for this indication. 

Prolapse and Dcsccnsns . — In cases in which the uterus protrudes par- 
tially or wholly from the introitus, we, in almost all cases, make use of 
vaginal hy.sterectomy. An occasional itlanche-ster opei’ation is done, 
liarely, in a feeble old woman a LcFort operation is employed, and, oe- 
<!asionally, in women past childbearing or who are to be sterilized, and 
when the descensus does not can.se the cervix to pass the introitus, wc 
employ transi)osition of the uterus, with or without amputation of the 
cervix. Occasionally, in minor degrees of desccjisus, t})e bases of the 
broad ligaments arc detached and fastened in front of the upper i>art 
of the cervix, often with amj)Ulation of part of the cervix. In all other 
eases vaginal hysterectomy i.s the procedure of choice. P’or extensive 
descen.sns or prolapse no form of abdominal susi)ension is used. We have 
done 97 vaginal hysterectomies for this indication. 

(Joniraindkations. — t.>nr experieneo has im})re.'<.sed upon us that cer- 
tain conditions malce it unwise to adoju this method of approach, thie 
of the most important of these is chanucs in intra-abdominal condilious 
tfruduce-d by a previous oj;eration. Adhesions of omentum or itjt/slinc 



THE PLACE OP VAGINAL HYSTERECTOMY IN PRESENT-DAY 

GYNECOLOGY"' 

W. C. Daa'forth, ]\I.D., Evanston, III. 

(From the Department of Obstetrics and Gynecology of Nortlnvestern University 
Medical School and of the Evanston Hospital) 

D uring the past lev years a number of papers have been presented 
1o this Society upon the technic and indications of total and sub- 
lotal iiystcrectomy and upon the management of prolapse. As a se- 
quence 1o these contributions I wish lo di.scu.ss the indications and leeli- 
nic of vaginal hysterectomy. While I do not l}elieve that all excisions of 
liie uterus should be vaginal, I do believe that in many clinics a greater 
use might be made of this operation. Until five years ago this opera- 
tion was done very rarely by us. This was because, in my earlier years, 
I became prejudiced against the operation. A few years ago my as- 
sociates and I became convinced that a mode of treatment which was, 
in some cases, A’cry valuable, was being neglected, and that, in order to 
give our patients the benefit of the method best fitted to their individual 
eases, we should make use of either the abdominal or vaginal route. 
Since that time we have done vaginal hysterectomies 266 times. During 
the same period 541 abdominal hysterectomies have been performed. This 
will evidence that we have not displayed the zeal of the convert in em- 
ploying this procedure in all of our work. We believe, in the light of our 
experience up to this time that vaginal hysterectomy may be udsely em- 
ploj^ed in a number of groups of cases. 

Indications 


Functional bleeding 48 

ProIap.se 

Fibroids 80 

Eetrodisplaccmcnt 33 

Moderate descensus — outlet relaxation 55 

Carcinoma of corpus 3 


266 


Functional Bleeding . — We have done vaginal hysterectomy in 48 cases 
to control nonmalignant bleeding. Some years ago we gave up irradia- 
tion in these eases except in women in the later forties, as our experience 
showed that the discomforts of a menopause brought on some years 
sooner than it otherwise would have appeared tvere greater than those 
accompanying a surgical procedure. The removal of the uterus vag- 
inaUy, unless the operation is otherwise contraindicated, affords a very 
satisfactory method of dealing Avith this condition. The eeinfix in many 
of these eases is in an unhealthy condition. The operation disposes of 

■^Read at the Sixty-Third Annual Meeting- of the American Gynecological Society. 
Asheville, N. C., May SO to June 1, 1938. 
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domiiial operation is usually preferable. We have not considered 
vaginal hysterectomy as a means of managing carcinoma of the ccrvi.x 
as our usual means of treatment is irradiation. 

Ovarian Tnmors . — If liysterectomj’- is to be done upon a patient wlio 
also has an ovarian cj^st, it is usually wiser to operate abdominalhL We 
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have, liowcvcr, rcinmx'd n number of cysts wJiile doiri'j vaginal liy.Hlorcc- 
toiny. Cysts of nuKicrate sixe and which arc not adherent may often he 
removed easily, hi one case nne.xpccted adhosiojjs were encountered, 
which rendered the operation more difiicult, but did not, prevent its 
completion without incident. Our present position is, that if liysfcrcf. 
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may cause the operation to be far more difficult and hazardous than it 
would otherwise he. Certain procedures, as retrodisplacement opera- 
tions and ventral fixations, when the uterus has subsequently come do'wn, 
cause vaginal excision to be particularlj'- difficult. We have done a few 
such cases. The great majority of these should be attacked from above. 
Ventral fixation should be an obsolete procedure l)ut upon two of the 
women upon whom we performed vaginal h 3 'stereetomy this operation 
had previously' l3een done. In tliese two eases, althougli the uterus had 
later come down, the elongated band Avhich connected the fundus uteri 
to the abdominal wall rendered it impossible to deliver the uterus either 
.anteriorty or posteriorly'. Pressure over the lower abdomen by the hand 
,of an assistant aided materially' in reaching tlie band at the fundus which 
it was necessary' to divide. It is usually’’ wiser to deal with these cases 
otherwise than vaginally\ When doubt is felt as to the practicability' of 
the vaginal operation because of adhesions, a i)oslerior colpotomy' may' 
he done. If the uterus is of normal, or nearly' normal, size, its surface 
may^ be palpated and information obtained as to the presence or ab- 
sence of adhesions. The operation may' continue vaginally or the col- 
potomy' Avould be closed and the uterus removed abdominally' after com- 
pleting any' needed plastic work. In general, if doubt is felt, it is best, 
to operate abdominally. 

It is better not to attempt to remove the uterus vaginally' if there has 
been a preceding pelvic inflammation sufficiently' severe to cause ad- 
hesions of bowel or omentum in the pelvis. A deft and experienced op- 
erator may' deal with these cases but it is usually better to attack them 
from above. 

We have, in a few cases, removed by moreellation, fibroid tumors 
which were too large to be delivered vaginally. This is a procedure 
which may' be ean-ied out by one who has developed a considerable skill 
with this operation but should not Ije attempted by others. It is very 
useful, if one has misjudged the size of a tumor, for it may be removed 
by moreellation with far less trauma to the patient tlian would be 
caused by forcefully delivering a large mass through an opening of in- 
sufficient size. We use it only' occasionally'. 

In many' cases of carcinoma of the corpus uteri the size and mobility' 
of the uterus would render vaginal removal possible. In addition, many' 
women with cancer of the uterine body' have more or less outlet relaxa- 
tion which would facilitate the operation still more. We do not believe, 
however, that vaginal removal is wise and have done it in only' 3 cases. 
In performing abdominal hy'sterectomy' for corporeal cancer, our fii’st 
move is to place straight clamps close to the uterus on cither side to 
prevent carcinoma cells from being jiushed into the parametrium 
through the ly'mphatics and blood vessels by' unavoidable manipulation 
of the uterus. The upper part of the broad ligaments cannot be blocked 
off if the operation is being done vaginally until a late stage of the 
opei'ation. If tliere were also a mai’ked descensus, this disadvantage 
might be less. The tenaculum in delivering the uterus is a disadvantage 
as it should be traumatized as little as possible. In Ibese cases the ab- 
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the anterior portion of the repair in this case remaining intact. In one other case 
a complete failure occurred necessitating later operation. 

The uterosacral ligaments, after being transversely united, must be attached to 
the posterior margin of the united broad ligaments in order completely to close the 
posterior portion. The anterior edges of the united broad ligaments are attached 
on either side of the urethra underneath the rami of the pubes in order to retain the 
bladder. Incontinence of urine may be dealt with as the operation proceeds, and, if 
fascial flaps are available in the anterior wall, they are dissected free and united. 
A perineal plastic completes the operation. A small rubber or gutta-percha drain is 
usually used at the mid-point of the suture line in the vault. 

For the cases in which a marked descensus is not present, it is not necessary to 
open the anterior vaginal wall unless incontinence, cystocele, or urethrocele is pres- 
ent for which plastic work is needed. A simple incision at the lower limit of the 
bladder is made. The bladder is freed from the anterior uterine wall by scissors dis- 
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section and pushed uijward. The anterior peritoneum is opened, or, if it is not e.isily 
identified, it is left until later. The incision is extended around posteriorly and the 
posterior peritoneal pouch opened. The uterosacral ligaments are caught on either 
side with clamps, cut and the cl.-mips replaced by .suture ligatures. It is better to 
replace all clamjis at once by suture ligatures for two reasons. First, a clain}) al- 
lowed to remain may slip and cause bleeding, and, second, the removal of clamp'- 
at once gives more sp.-ice and greatly facilitates later work. An the uterosacral 
ligaments and the bri~es of the broad ligaments arc divided the uterus may be 
brought lower, and. if the .anterior peritoneum lias not been 0[)enc'd, it may nmv be 
done cas-iiv. Wlien sufTicient of the uterine mpfiorts liave been divided fbe corpus 
is delivered. We have found the delivery- of the uterim through the posterior vault, 
instead of .anteriorly as is usually suggested, a very satisftictory taeasurc. This 
suggested to me by Hcam-y. b-ut I bave sii.ce Icarmal ibat it was done forty yearn 
br .lo'-eph Pri’ce. It L e.-m-ier ami u'-ually require- ba-s force than deliu-ry an- 
tcHoflv. Two clamps are placed on eitlu'r side, and the uterus is removed. 
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tomy is to be done and an ovarian cyst is present, unless the cyst is 
freely movable and of such a size that it may be removed ^vith reason- 
able ease, and unless the operator feels at home in the vagmal field, 
abdominal section is preferable. Should either a dermoid or a malig- 
nant cyst be suspected vaginal approach should not be considered. Un- 
less the cyst is small it must be punctured before remo-\’al, wliich is un- 
safe in either of these. In some European clinics vaginal removal is 
practiced even though the cj^st be large. We prefer a more conservative 
attitude. 

In stating a number of quite definite contraindications, we indicate 
clearly, that we do not feel that this procedure should be used m all 
cases. We believe that tlie gynecologic surgeon should be master of botli 



methods, and that his elioice of the ’procedure to be used in a given case 
should be based wliolly upon the conditions found in tliat case and not 
influenced by a preference for one or a feeling of inaliility to use the 
other. 

TECHNIC 

After trying various ways of doing the operation we have settled fairly well 
upon two procedures. For the marked descensus with the uterus protruding partly 
or wholly from the vagina the procedure sometimes called the Mayo operation, but 
which was probably first done by J. Biddle Goffe, has been very .satisfactory. The 
(echniquc of this operation has been well described and illustrated by George Gray 
Ward. It is of the greatest importance that the uterosacral ligaments be united 
by transverse sutures and in some cases in which the descensus is extreme, that the 
pouch of Douglas should be dissected out. This removes the hernial sac through 
wliich the accompanying enterocele descended and closes the hernial opening. Fail- 
ure to attend to this essential point of technic may cause a later protrusion at the 
posterior vault. Failure to appreciate this fact caused one recurrent enterocele. 
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has been far smoother than would be expected in a group of similar 
age upon whom a combined vaginal and abdominal operation had been 
done. The fact that in the cases of marked descensus or prolapse the 
operation is almost extraperitoneal doubtless contiubutes a great deal io 
the smoothness of Ihe recovery. 

Complications and Mortality 


Cj'stitis and pyelitis 
Postoperative bleeding 
Phlebitis 
Pelvic abscess 

Total morbiditv 


G 
4 
2 
1 

9 . 02 % 


(American College of Surgeons Standard) 
Mortalit}' 0 


2.2G% 
1.5 % 
0.75% 


In tin's group we had a morbidity rate of 9.02 per cent, using the 
American College of Surgeons standard, that is, a rise to 100.4 per cent 
on anj’ two daj^s excluding the day of operation. An attempt to extend 
the applicability of the vaginal route greatly beyond the limitations al- 
ready stated would ahnost certainlj'’ be followed by an increased mortal- 
itj" and morbidity. This would certainly be so in the hands of operators 
not thoroughlj' at home in the vaginal field. 

An objection which is sometimes made is that the vaginal operation 
shortens the vagina. This we find to be true in many of the patients 
operated upon for prolapse. The shortening is not extreme and in many 
of these older patients is of little importance. In the women operated 
upon for indications other than prolapse, in whom the technic shovm in 
the illustrations is used, there is no shortening. 

operative cojiplications 

In two cases an injury of the bladder occurred. Both were recognized 
at once, the wound closed, and recovery was uninterrupted. In one case 
active bleeding from the uterine artery occurred due to the slipping of a 
clamp. This was controlled before serious loss of blood. There were 
4 cases of postoperative bleeding. In one of these the bleeding had 
nothing to do with the hjLstereetomy but came from the perineum, upon 
which a plastic operation had been done. In the 3 others it came from 
the region of the utero.sacral ligaments and was controlled by placing 
a six inch clamp, wliich wa.s left for tliirly-.six horn’s upon the bleeding 
ai'ea. Closer attention to this area in closing the npei’ative Avonnd has 
prevented further bleeding. 

In one case a serious thrombophlebitis followed operation. Recovery 
followed conservative management. In one case a pelvic abscess de- 
veloped six weeks after operation. This was opened and recovery fol- 
lowed. In two patients who were operated upon for prolapse unsatis- 
factory rc.sulls followed. In one case the anterior portion of the rccon- 
struelion was sali.sfnctory but an enterocole followed. This was an early 
case in wliich the patient was ojieralcd U})on before we had come to ap- 
preciate the importance of careful closure of the jjo.sferior jicritoneal 
pouch and the nj.pro.xiniatinii of the uterov-aci-al Heantenfs. 
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In closing the wound, it is best to attach the stumps of the broad and round liga- 
ments and the uterosacral ligaments to the vaginal angles. Tliis is done by passing 
a suture through the anterior vaginal wall and peritoneum, through the stumps of 
the broad, round, and uterosacral ligaments, and lastlj* through the posterior 
peritoneum and vaginal wall. This supplies support for the vaginal wall and also 
brings together the peritoneum of the anterior and posterior leaves of the broad 
ligaments and of the pelvis, thus leaving a good peritoneal covering. Closure is com- 
pleted by internipted sutures between these two. Occasionally a suture outside one 
or both of the two first sutures is needed to bring the vaginal wall together com- 
pletely. Drainage is needed onl}' exceptionally. The most annoying bleeding is 
usually from the cut edge of the posterior vaginal wall. A temporary suture is 
sometimes used to control tliis. This mode of closure approximates the vaginal 
walls so that the anterior and posterior walls lie smoothly in contact. Approxima- 
tion of the wound in the vault by an anteroposterior suture line disturbs the normal 
relationship of the anterior and posterior walls and also may, as the lateral vaginal 
structures are drawn inward, tend to displace or kink the ureter. A transverse suture 
line is preferable. 
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RESULT.S 

In this seines of 266 cases there ivere no deatlis. This statement does 
not mean that tlie operation is -without mortality and we freely admit, 
while every care has been used, that good fortune has also plaj^ed a 
part and we do not expect to operate indefinitely without mortality. 
During the time covered hy this report, 451 subtotal hj^sterectomies were 
done. In this same period' 90 total hysterectomies were done. The free- 
dom from sj'-mptoms referable to the cervix in our vaginal cases has 
caused a greater use of the total operation during the latter part of this 
time. Of the total number of hysterectomies 31. o per cent were done 
vaginally. 

The postoperative course of these cases has been smoother, on the 
average, than a similar number of abdominal hysterectomies. The ad- 
vantage of vaginal attack is most apparent in older women, particu- 
larly those operated upon for marked descensus. While the morbidity' 
was a little greater in this group than in those operated upon by the 
simple technic used in operations done for other indications, recovery 
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tlio cul-de-sac is opened I think it vrortli while tipping the table and put- 
ting the patient in a partial Trendelenljurg position. Occasionally tlie patient 
strains and e.xerts a little intra-abdominal pressure so that loops of bowel may pre- 
sent at the vaginal vault. It is simpler to tip the table at that stage of the opera- 
tion than to pack bowel away. 

I like the transverse closure of the vault. Ordinarily I do not unite the utero- 
sacrals in the midline. I do, however, when they are unusually long, or when there 
is enterocele. 

Our morbidity is more than double that shown by Dr. Danforth. We had one 
fatality in a private patient of m}- own which I think it proper to report at this 
time. After an ordinary uneventful hysterectomy she developed fever and on the 
fourth day we instituted sulfanilamide therapy in rather considerable doses. The 
patient developed an intense rash with urticaria, which went on from pink to purple 
in color, and in the week following, in .spite of evcr5^ measure that we could in- 
stitute, the termination was fatal. 


DB. LILIAN K. P. PA.RBAR, New York, N. Y.— Dr. Danforth has called at- 
tention to other conditions than prolapse that might be operated upon by the vaginal 
route. I am glad to learn that he prefers to do a vaginal hysterectomy rather than 
apply radium in functional bleeding in women at the time of menopause. By 
vaginal hysterectomy the cervix does not remain a menace for the rest of a woman’s 
life, as after irradiation of the fundus, and a more comfortable menopau.'e is se- 
cured for the patient if the ovaries are left at operation and not destroyed by ir- 
radiation. By restricting the vaginal operation to uteri and to ovarian neoplasms 
that are not so large but that one can be sure of their easy delivery through the 
pclvi.s, to retroversion or to chronic adnexa if not adherent, one may do vaginal 
hysterectomy and all needed plastic work in less time than a combined vaginal and 
abdominal operation, and wltli less shock. I believe though that a known or even 
suspected carcinoma of the fundus should be done by the abdominal route with 
clamps applied to the sides of the uterus as Dr. Danforth does. 

There arc .several points in tecdinic that I would like to speak of and the lir.st 
i.s the closure of the wound anteriorly. Dr. Danforth says, “I’he anterior edges of 
the united broad ligaments arc attached on either side of the urethra underneath 
the rami of tlie puljes in order to retain the bladder.” This is never necessary in 
total abdominal hy.'tcrcctomy, why is it nece.=sary in vaginal Iiysteroctomy? It catise.s 
distortion of the upper pelvic floor, di.splaccment of tlie ureters and may produce 
an enterocele. 


The bladder w.as in its nornuil po.‘=ition re.=ting ui)on the utcrojjubic fascial plane, 
with a split in the fascia wiiich was the beginning of a cystocele. Dr. Danforth 
say.s, “If fascial flaps arc available in the anterior wall they arc dissected free and 
united.” I have never .«ecn a case wlicrc tlicsc flaps could not be dissected free 
and when sutured together the constructed fascial piano may then be sutured by 
its posterior edges transversely to the broad ligaments c.xactly as wc do in total ab- 
dominal hysterectomy and restore the bladder to it.s normal position in the pelvis. 

The fuml point is the rcptiir of an enterocele. This condition has long been of 
interest to me since I s.aw the monumental worli of Tandler and Ilalban (“The 
.■\nafomie und Atiologic der Genital Prolapse”). I believe that to repair an 
enterocele eorrf'ctly one must di.“seet if. out and suture the, utero.-acral ligaments 
together. 


PKOFL.^'b'OR LLUJWTG ,\DLER. — Dr. Danforth ’s mortality record has been 
excellent tmd I nmst confess that we have not been ns fortiinate as he ha.s D'cn. 
I’his mav in ji.art l>e due to fh.e fact that onr indications itri; somewhat different 
from Dr.' Danforth ’s. A great numix-r of liis ca’-e? were of prolnp.-e or of de’-census. 
We have livd for sti'’h eillmr the interpo- ition ojjeniiion or a prcyrediire similar 

to that of Fn'Jmrgili, or in oM women tli*' !>• Fort operation. Following hy.'-tereetotr.;.' 
for '.rrth'ip'-e v.e have fjuite a imt!d,er of reeijrrerie,--t in the fortn of hernia 

of th-’ vagina, nto: or-', i.ro].np>.e in nnr country i,s rarely corn-idered fit) i«' 
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Olir present opinion is, that vaginal hysterectomy is a procedure of 
great value and that it is worthy of more extended use than it receives 
in many clinics today. Strongly to advocate its adoption by occasional 
operators, or by the general surgeon without gynecologic training would 
probably not be to the advantage of the patients of these men. While 
a clever general surgeon ma}’- learn tiie technic of this as of other op- 
erations, in the hands of most of the individuals who make up these 
groups, morbidity and mortality Avould lie too liigli. It is a procedure 
for the gyiiecologically trained surgeon. It is more difficult, in some 
cases much more difficult, than the average abdominal hysterectomy. 

In cases to Avhich the operation is Avell adapted, convalescence is, on 
tlie aA^erage, smoother than in abdominal cases. Mortality should, in 
expert liands, be essentially the same in uncomplicated total abdominal 
hysterectomy and Amginal hj^sterectomy. A painstaking vaginal toilet 
is an essential part of either operation. 

Although I ascribe a high value to the operation I think that its ap- 
plication should be kept within logical limits. If used in cases such 
as those discussed under the head of contraindications, the dangers of 
the operation increase. A careful evaluation of the anatomic and 
pathologic characters of each ease is essential, and the choice of the 
route of operation must be based upon a consideration of these. 

DISCUSSION 

DE. JOSEPH L. BAEE, Chicago, III. — ^IVhen wc decide that we are going to 
try out an operation, we try witliin reasonable limits to make the patients fit that 
operation until avc have liad one, two, or three years of experience with that op- 
eration. That is entirely justifiable in the hands of men who are careful of the 
ultimate welfare of their patients. We did this in our prolapse series when we 
worked first with the interposition operation, then vaginal liysterectomy, and now 
parametrial fixation. 

Nevertheless Ave sometimes give Avay to departmental reactions. For instance, 
vaginal hysterectomy gir'es way to total hysterectomy when the supports of tlie uterus 
are good, or when the cervix does not come domi reasonably well. The vaginal ap- 
proach is indicated rvhen the cervix is bad and the uterus is mobile, and especially 
when a plastic operation anteriorly or posteriorly, or both, is necessary. I like 
parametrial fixation particularly in those instances of greater degrees of prolapse 
than those Avhich Dr. Danforth prefers. Partial protrusion of the uterus is usually 
protrusion of the cendx, and I see no reason for not utilizing parametrial fixa- 
tion for that type of prolapse instead of vaginal hysterectomy. We likewise use 
the Le Port operation more than do Dr. Danforth and his group. I like it for the 
elderly woman with the atrophic uterus. 

The essentials of technic in vaginal hysterectomy are these: First, during the 
closure of the opening which we have created at the top of the vagina, Ave must 
anchor the vaginal vault one way or another. Second, AA-lien the bladder has pro- 
lapsed, bladder and urethra must be elevated and the supports properly recon- 
structed. Third, AA'hen there is a deep cul-de-sac, that must be completely repaired. 
We do not drain either in the ordinary types or in the prolapsed tjpes of vaginal 
hysterectomy. There should be no necessity for drainage in the vaginal vault nor 
packing of the Amgina. 

In the actual technic my associate. Dr. Eeis, is trying to convert me to the ampu- 
tation of an unduly long cervix after it has been completely separated and before 
rotating the uterus on its transverse axis. In that Avay the uterus is almost ball- 
like and can be rotated equally freely anteriorly or posteriorly. 
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W E HAVE analyzed the records of over 1,200 toxemic patients, 
treated by ns during a six-j’^ear iieriod, to determine the importance 
of iH'pertensioii in pregnancy and the practical value of a new classifica- 
tion of the toxemias. It has been our belief for some time that hyperten- 
sive arterial disease is the primary condition in many of tlie so-called 
“toxemias of pregnanej%” and that the edema and albuminuria whieii 
may occur in this type of toxemia are seeondarj'^ to the vascular condi- 
tion. Other investigators have assigned as mucii importance to the 
presence of edema or iirotcinuria as to tlie hyiiertcnsion. Such an 
assumption presupposes some type of kidney lesion to explain llic 
albuminuria and either a renal lesion or an abnormal tissue physiology to 
account for the edema. This difference in the interpretation of the 
significance of these signs is largely responsible for the somewliat chaotic 
condition of the classification of the toxemias of pregnancy. 

Prior to 1926, patients with toxemia of pregnancy were divided into 
eclampsia, pre-eclampsia, and nephritic toxemia or chronic nephritis. 
The latter condition was likely to recur in subsequent pregnancies, and 
usually between pregnancies there Avas a hypertension and often an 
accompanying proteinuria. 


Stiealit?. in 1020 stre.'^sed tlie importance of liyperlension in pregnancy and di- 
vided tlie toxcniio conditions into: (1) those due to the pregnancy, cclamp.sia, and 
prc-cclamp.sia ; (2) those due to a pre-exi.«ting vascular and/or renal disease; and 
(tl) those due to thyrotoxicosis and acute nephriti.s. 


The same year Stander and I’cckhain published their report which grouped pa- 
tients with toxemia into eclampsia, pre-eclampsia, chronic nephriti.s, and low re- 
serve kidney. The latter condition was distingui.shcd by a moderate hypertcn-sion, 
a small amount of albumin in the urine and slight edema. Tlie.^o abnormal findings 
had disapp<’ared by flic end of the puerperiiim, and, although the condition returned 
with each jircgnancy, there was no incre:ise in the .severity of the signs and no 
demonsfnible damage to kidney, heart, or vascular .sy.sfcm. Since their original 
p.’iper. St.ander and Peckham in separate reports have admitted that the diagnosis 
of lo:v reserve kidney has often been incorrect. Finally, .‘^tander in IP'IS .•stated 
that the low reserve kidney might Ivr a mild form of pre-ednmpsia. He also stated 
that the term “chronie nephriti.- '* as u.-ed by him imjdied kidney dam.'ige due eithe.-- 
to a X'revious n<-!ite glomerulonepliriiis or to a m'phrosdero-ls. 

Iferrii'k and C'inv/m in their first report, in JU27, .stressed the importance of 
hvpcrlen''ive arterial di'^-.-.i.-e romplicated by pregnancy. Kclamp“i!i and chronic 
nephritis were ndditiona! gniup». 

r.i ’.be Ftsly-Tiilri* Anntei! of fJi*- AnKTi-an .*-vs:tctr, 

N. C., Stfi;--' "0 to Jur.'- i. 193'. 
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dication, to perform a vaginal hysterectomy. On the other hand, we do vaginal 
h 3 ’sterectomy as a method of choice in fibroids if the tumor is movable even if the 
uterus is double the size of a fist. 

For the treatment of bleeding in a uterus which has no fibroids, I personally 
have been using intrauterine radium treatment, but with so small a dosage that the 
troubles of menopause do not occur. It seems to me that this treatment is less 
dangerous than the complications which sometimes follow vaginal hysterectomy. 

As to the technic I usually bring out the uterus from the anterior plica. In some 
cases the procedure of bringing it out from the pouch of Douglas is advisable. If the 
uterus is not easilj- movable or if the uterus is large, amputation of the cervix is use- 
ful. If there is difficulty in bringing out the uterus, as in inflammatory cases, or when 
large fibroids are present, we split the whole uterus or perform a morcellement. 
One point which seems veiy impoiiant to me is that all the stumps should be placed 
extraperitoneall.v. Furthermore, if we remove the adnexa, Ave take care that the 
comer suture of the peritoneum catches the infundibulopelvic ligaments. tVe do this 
for two reasons: first, to prevent adhesions, and second, because if there is hem- 
orrhage from one of the vessels it can be controlled without opening the peritoneum. 
After closing the peritoneum I alwa^ys tic the stumps to the corner of the vagina so 
that there is a retraction of the vagina which prevents later descent. 

We do perform the vaginal operation as a routine operation for cancer of the body 
if the uterus is not too large. 

May I add that personally within the last twenty years I have done nearly all 
of my vaginal operation.?, including uterine cancer, under tvilight sleep and local 
anesthesia. It has not only the etfect of lessening the shock of operation, but the 
bleeding is less and the dissection of tissues becomes very easy. 

DE. N. SPEOAT HEANEY, Chicago, III. — Since using ethylene gas for an- 
esthesia I have done 831 vaginal hysterectomies in nonmalignant disease with 3 
fatalities as previously reported. Most of the operations were done for fibroids. 
Among these cases were 197 nulliparous patients. Some of these were with intact 
hymens so that the hjmen had to be incised in order to enter the vagina. In the 
last 369 vaginal hysterectomies, it was necessary to morcellate 93 times. In this 
list I have not included cases of carcinoma of the body of the uterus which I prefer 
to operate upon rather than to irradiate. Whenever possible I operate upon these 
cases vaginally, because they are for the most part elderly women and will stand a 
vaginal operation much better than an abdominal one. There has been no mortality 
in these cases of cancer of the body of the uterus. 

For a considerable length of time now I have been operating upon the cases of 
carcinoma of the cervix after they have been treated with radium and have healed, 
hoping in this way to increase the number of ultimate cures. I do either a Schauta 
or a Wertheini on these cases, depending uj)on the conditions. 

DE. DANFOETH (closing).— Eecently we have been doing two-thirds of our 
hysterectomies by the abdominal route and only one-third from below. The choice 
of procedure is an individual matter. One who has developed a great deal of skill 
can take out almost any uterus vaginally if he chooses to do it. Wliether it is wise 
to do so from the standpoint of the patient’s safety is another thing and I tliiiffi 
one should choose the operation which is safer for the patient and that causes certain 
limitations. 

Transverse closure has a definite advantage in that it does not drag in the nails 
of the vagina and is rather less likely to produce kinking of the ureter. 

Dr. Adler’s point about bringing the stumps of the ligaments into the vaginal 
angle is very important. We find it useful except when we are dealing with pro- 
lapse. 

As our skill increases with an operation we are inclined to use it more and more. 
We find ourselves sometimes getting a little more liberal in the use of tie opeia- 
tion, but I think this shoidd not be done until one increases one s skill. 
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development during pregnancy and their persistence longer than six weeks post 
partum. The renal function is in the lower limits of normal or it may be below 
normal. Ophthalmoscopic examination usually shows more marked retinal vessel 
changes than in the essential hypertension group. Ruhsequent pregnancies almost 
invariably intensify the various s-ymiptoins and signs. The condition may he the 
re.sult of a long-standing essential hjqiertension, pyelonephritis, or chronic glomerulo- 
nephritis. The only ditference between Gi'oups B and C is one of duration and the 
amount of vascular and renal pathologj'. It seems to us that the subdivision of the 
patients with hj'pertensiou into Groups B and C permits a more logical separation 
of pregnant patients with increased blood pressure, because it will be noticed sub- 
sequently that the patients classified as having essential hypertension have many 
characteristics which distinguish them from the vascular-renal disease group and 
also from those having pre-eclampsia. 


We have divided each groui? mild and severe according to tlic 
following criteria: A severe case is one in which (a) two or more of 
the foDowing signs are pi’esent : the systolic blood pressure is over 170, 
proteinuria is over 0.3 per cent or 3-f-, or there is marked edema of the 
legs; (b) at least one of the following signs is present: systolic blood 
prc.ssure is over 200, proteinuria is over 0.5 jier cent or the urine solidi- 
fies on testing, or there is a generalized edema; (c) the occurrence of 
one of the signs listed in (a) and the development of marked cereliral, 
visual, gastrointestinal, or renal .sj'mptoms. All other toxemic patients 
are classified as mild. It is obvious that the amount of protein in the 
urine and the degree of edema are dependent on personal observation. 
For the past two years we have been determining the twenty-four-hour 
excretion of albumin which is a better guide than the daily testing of one 
.specimen. Our only (piantitative method for measuring edema is to 
detei’mine the weight gain during pregnancy. However, with these rela- 
tively crude qualitative measurements, we are able to demonstrate 
marked differences bet ween the mild and severe conditions and between 
pre-eclampsia, vascular-renal disease, and essential hypertension. 

Undoubtedly, mistakes have occurred in classifying and in evaluating 
the severity of signs and symptoms, but we have not deleted any cases 
because the diagnosis or degree of severity was questionable. The 
majority of the patients were seen by us and a tentative diagnosis as to 
the kind of toxemia and degree of severity Avas made on discharge from 
the hospital. However, this report is based on records which were 
onl.v considered comjjlele at six months or longer after deliveiy. These 
charts Avere classified during the Avinler of 3937 and again in 1938. 
Comparatively fcAv diagnoses* Avei-e changed, l)nl the degree of severity 
AA’as frequently altered from severe to mild, ft seems that as time passas 
one forgets hoAv sick flic patient actually Avas Avith the result that the 
clinical condition has undoubtedly been underestimated in many in- 


stances. 

Fig. 1 illustrates the effect of ago, parity, and surface area. The latter 
Avas used because it is a function of the height, and Aveight of the })ationt. 
Seventy- four per cent of the pre-eelamj>tic jiatients are under 30 veal’s 
of age. as eomp.ared Avitli the vaseulnr-renal grouj) in Avhieli only 31 per 
rent "are under 30. Sixty-six per cent of the {>re-eel/ifripl}c patients arc 
in their first pregnancy, Avhile only 11 per cent of the vas’eular-rcnal 
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Patients with toxemia of pregnancy at the Boston Lying-in Hospital since 1936 
have been divided into the following groups: 

A. There is evidence of disease independent of pregnancy: (a) Nephropatliies 
associated with arterial vascular disease, (b) inflammatory nephropathies, (c) de- 
generative nephropathies. 

B. There is no evidence of disease independent of pregnancy: (a) Pre-eclampsia 
Grade 1, (b) pre-eclampsia Grade 2, (c) eclampsia. Our only objection to this 
classification is the use of the word nephropathy which implies that there is renal 
patholog}' or impairment. No one, so far as we Imow, has been able to demon- 
strate any impairment of kidney function or alteration in the urinary sediment 
in patients with an early essential hypertension. 


Formerly we grouped our patients into eclampsia, pre-eclampsia, 
chronic nephritis, acute glomerulonephritis, and nephrosis, but since 
1933 we have restricted the term chronic nephritis to those patients 
who have had a previous acute glomerulonephritis. Those patients 
whom we formerly classified as having chronic nephritis are now placed 
either in a vascular-renal disease or essential hypertension group. 

Pregnancy does occur in patients with essential hjTjertension and 
vascular-renal disease and since these terms are commonly used by the 
internist it would seem logical for us to apply them where indicated 
instead of using vague or possiblj^ misleading terms, such as nephritic 
toxemia, recurrent or latent nephritis, low reserve kidney, etc. The 
opinion which some internists have of the obstetrician’s knowledge of 
vascular-renal disease is indicated b}’’ the following quotation: “Again 
the fact must be faced that ignorauee of these diseases^ [toxemias of 
pregnancy] is abysmal,” which appeared in a recent article on hj^er- 
tension by Page. Furthermore, if such a classification with tlie addition 
of the terms pre-eclamiisia and eclampsia would meet all requirements 
for distinguishing the various toxemias of pregnancy, further Judies 
of these conditions would be simplified and there would be less conflict o 
opinion with the internist. This classification is not origmal ^vith us 
but has been used by other investigatoi’s in various foims. 

Our patients are gi’ouped as follows : 


A. Pre-eclampsia.— Tho appearance in a normal 

pearance by six weeks post partum of one or more (or all) of the follomng. 
(1) A systolic blood pressure of 140 or more for tn-o days or longer. (^) An ede 
of at least the ankles and legs which has no obvious etiology, (o) A proteinuna 
wlxich is present for t^vo days or more (a clean specimen and ^ “■ 

faction). (4) Cerebral, visual, gastrointestinal, and renal symptoms may also oc- 

cur. 

B. Essential Eijpertension . — A systolic blood pressure^ of ^ 

days or longer which is either present before pregnaimj ^ approached 

nancy, and persists longer than six weeks post partum. As term is approaciiea 

there may be slight edema and proteinuria. The height of Woo P • 

usually out of proportion to degree of f ^XlmoscoJ^c examination reveahs 
function is within high normal limits. iHe ve='=/>l«. 

either a normal retina or at the l^Us between pregnancies, but 

Occasionallv the blood pressure is within nor _ oh-nnrmal 

it is alwavs very labile, in that the response to vanous stimuli is abnorma . 

T- ■ , -P 7 dicease i.s ohameterized by the presence o. any 

two or mr^fSe followm signs: Hypertension, edema, or proteinuria before or 
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do not believe liiat repeated pregnancies cause the disease, but that tiicy 
do aggravate and accelerate the disease process. Furthermore, repeated 
pregnancies usually signify increasing age and many of these women, 
even if they had liad no children, would unquestionably have ultimately 
developed vascular-renal disease. The hypertension group is inter- 
mediate, but the number of older women, of multiparas, and of over- 
weight women is apparent. 

The amoimt of protein in the urine with but few exceptions Avas de- 
termined qualit ativeljq and as a result there is no correlation with any 
of the other measurements or signs. Harden, Barker, and other in- 
vestigators liaA'c emphasized the importance of a nitrogen balance in 
patients with albuminuria, or as Harden termed it, “protein stabiliza- 
tion.” rioAvever, except in a few patients Avho had a nephrosis Ave liaA'c 
not been concerned about the protein lo.ss, because it usually amounts 
to less than 3 gm. and rarelj^ exceeds 5 gm. per tAventy-four hours. We 
urge that instead of testing a dailj’’ specimen, the twenty-four-hour 
excretion of protein be determined for its diagnostic and prognostic 
Amine. Thus avc hospitalize the patient A\dien the proteinuria amounts to 
5 gm. or more per tAventj'-four hours, and if this amount persists for 
soAmral Aveeks, avc knoAv that a high ])ereentage of the fetu.ses Avill die 
in utero because of massive placental infarction, rclroplacental hema- 
toma, or abrupl.io jilacentae. Excretion of these large amounts of protein 
usually occurs in the vascular-renal group. The pro-eclamptic patient 
maj* excrete as much as 4 per cent protein in the urine, but this concen- 
ti'ation is I'cached only Avhen the urine is A’ory concentrated and the 
total amount of albumin lost amounts to 1 or 2 gm. The patient Avith 
es.sential hyjicrlcn.sion rarely c-xcretes much albumin. The ambulatory 
jiatient can save all urine for a tA\'enty-four-hour period, measure it. 
and bi-ing a sample of the mixed tAA'enty-four-hour A’olume for protein 
and chloride analy.ses. The latter determination Avill aid in determining 
whether or not the patient is adhering to a salt-i)oor or .salt -free diet. 

The aA'ci-age gain in Aveight during normal pregnancy, based on pub- 
lished reports and our own data, is 9.4 kilograms. Forty-three per cent 
of the pre-eclamptic group, 2 ~) per cent of the A'a.s(*ular-rcnal, and 21 
per cent of the hyimrtension grou]) gained o\'er 10 Icilo.s. Twenty-nine 
per cent of tlic ])re-eclanq)tic. 14 per cent of the vascular-renal, and 
13 per cent of the hypertension group gained ovcj’ 12 kilos. The avcratie 
gain per Aveek of normal jiregnanl Avomen Avhilc under observation 
amounts to 0.45 0.17 kilos. .ScA'enly-four })cr cent of liie .severe ]»(•• 

cclanqitic, 49 ])er cent of tin? scA-ere \-a-sculnr- renal, and 23 per cent of 
tlic .scA'cre liAqicrtension group gained at a rate gn;afer th.'in O.G'kilo.’ 
per week. Thus not only is it impoi'lanl to wei'jh the patient, but the 
average gain f)er week shnubl alway.s hi* ealculatf^d, bi-r'aus'* quite ofteu 
it is the fir, St sign of impending toxemia. 

The relatiims Ijetwcen the weigiif gain per week', .sAstolie blood ju-essure 
and iiresenee or ab.senef' of edema in the .s-evere errotqw are depicted m 
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group are primiparas. Thirty-five per cent of tlie pre-eclamptic group, 
in contrast with 52 per cent of the vascular-renal group, have a surface 
area greater than 1.7 sq. m. It is obvious that the multipara of 30 years 
or more and overweight, who develops evidence of toxemia in pregnancy, 
is more likely to have vascular-renal disease than pre-eclampsia. We 
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1. — Characteristics of modal ^oup as to age, parity, and surface ar<^ for pre- 
eclampsia and comparison witli essential hypertension and vascular-renal g^roups. 
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bincd in the figure as -f +. It is obvious that the majority of the pre- 
eclamptic patients have a sj’-stolic blood pressure under 180, abnormal 
gain in weight per week, and a marked edema. The majoritj^ of the 
vascular-renal and hypertension groups have a systolic blood pressure 
which is over 180. Eighty-six per cent of the hypertension group, 73 
per cent of the vascular-renal group, but only 34 per cent of the pre- 
eclamptic group had no or only + edema. No patients with essential 
hypertension had marked edema and none gained more than 0.8 Idlos per 
week. It is evident that this group differs from the pre-eclamptic in 
that the majority of the patients have a much higher blood pressure, 
comparatively few have edema, and the weight gain is within normal 
limits. 


The hypertension of pre-eclampsia differs from that of the other two 
groups in several ways. First, there is a difference in degree. Second, 
patients with pre-eclampsia give little or no increase in blood pressure to 
the “cold test” but do give a marked response to the injection of 
pituitrin. Patients of the other tivo groups usually give a marked 
response to the “cold test” and none to pituitrin. There has also been 
the report by Allen and Adson of a patient who liad had a S 3 unpathee- 
tom.y for an essential hj^iertension, subsequently became pregnant and 
again developed a hj'pertension which subsided when the pregnancy 
Avas terminated. This phenomenon seems to indicate that the hyperten- 
sion associated Avith pre-eclampsia is humoral rather than nerA'ons in 
origin. 

The diastolic pressure sIioaa-s marked variations but on the aa’IioIc the 
systolic is a more sensitiAm indicator of approacliing toxemia. Simon 
made a similar observation, stating that in one-fourth of his patients 
AA’itli toxemia tlie increase of the sj'^stolic blood pressure antedates the 
appearance of proteinuria or edema b.y from one to tAA'-elve AA'ceks. 

We haA'c had six patients AAutli an essential h.ATiertcnsion in Avhom the 
blood pressure Avas loAvcr during pregnancy than it Avas either ante 
partum or post partum. It must be remembered that the liypertension 
is merelj' a sign of an abnormal cai’dioAmscular-renal sj'stem and that 
the sfiine disease is present Avilh a blood pressure of lGO/90 as AA'itli 
one of 210/140. Therefore, the Ii.Aqiertonsion is just as significant in 
the patient Avitl: the Ioav blood pressui’e as in the one Avitli tlie liigh. As 
a matter of fact, it is CA'cn more important because tlie duration of tlie 
disease has usually been .shorter. Consequenth’ adequate treatment 
nuiA* giA'c a gi-eater life c.xpectancA' than in the case of the patient with 
the vor.A' high blood pressure. 


We ha\’C also had two families, in each of Avhich tAvo sisters had an 
e.ssenlial hypertension Avhieh apparently had its onset in pregnancy. 
Unfortunately, there Avere no imeords of the blood pressure before the 
preirnaney. This familial tendeney to hyiiertension is avcH knoAvn, hut 
the onset in Iavo sisters in prevnuney is rare and .should he investigated 
further, espedally in identical twins. 

The appearance of the r-haraeteristie (-t-relnal, visual, ga.sfrointe,sfina), 
a.nd renal synquoin.s in a toxemic imfient always suggests that eon- 



DIECKMANN AND BROWN: HYPERTENSION AND PREGNANCY 


803 

Fig. 2. The average of the maximum blood pressures over a twenty-four- 
hour period was calculated and this figure forms the basis for our tables. 
Edema was deserilied as follows : -f- means a definite pitting on pressure 
of the tissues over the lower third of the tibia ; -t- + means marked pitting 
over the entire tibia; + + + means that there is an associated edema of 
hands and face; -f -f-f-t- means anasarca. Grades ++ and arc com- 

SEVERE PREECLAMPSIA 



SEVERE ESSENTIAL HYPERTENSION 



WEEKLY 
WEIGHT 
GAIN 
6-0 79 
23 % 


Q] 

I60'I79 
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44- 
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BLOOD PBESSUAE 


SEVERE VASCULAR- RENAL DISEASE 



BLOOD PRESSURE 

Fig. 2.— Characteristics of modal S^oup as to jeekb' S'tin in^veight systo^^ 
•essure, and presence or absence of edema for se^e^e pre euiainiJ&ict 
ith essential hypertension and vascular-renal groups. 
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nosis. Abnormal changes in the vessels of the retina were described 
in 35 per cent of tiie mild pre-eclam plies, 51 per cent of the mild 
vasciilar-renal group, and 5 per cent of the mild essential hypertension 
group. More extensive findings were reported in 47 per cent of the 
severe pre-eclamptics, 77 per cent of the severe vascular-renal group, 
and 39 per cent of the hyiiertensive group. The lesions in the patients 
with pre-eclampsia have always disappeared by the end of two weeks, in 
contrast with the retinal changes in the other groups which ai’C perma- 
nent. 

Stander, Herrick, Adair, and other investigators liave made similar ob- 
servations as to age, parity, blood pressure, etc., but so far as we know, 
no one has been able in as large a series as ours lo demonslrale such 
marked differences between the various groups. 

The following findings, previously reported by us, were also noted in 
the patients eomjirising this studj-: chemical changes in the blood, 
such as lower hemoglobin, cell Amlume and serum protein concentration 
in the pre-eelamptic group than in the other groups; marked decreases 
in the concentration of these constituents after delivery, or clinical im- 
provement in the pre-eclamptic group and little or no change in the 
othei- gi-oups. 

There is a 15 per cent increase in the blood volume of prc-eclamptie. 
patients and a 30 per cent increase in that oT eclamptic^ ))aiien1s after 
dclivoi'y. These changes are also associated with clinical improvement 
without delivery. There is only a 5 per cent inci’casc in the blood volume 
after the delivery of normal pregnant patients and of those with 
vascular-renal disease. These differences in blood and plasma volume 
changes also indicate that all toxemias of pregnancy are not alike. 

The mean uvea clearance was 60.5 per cent for prc-eclamptic patients 
and 58.6 per cent in tiie vascular-renal patients, thus indicating that a 
large number of these women have no renal impairment. The average 
volume of urine jier hour under test conditions was 41.4 c.c. before 
delivery and 72 c.c. po.stpartum iji the pre-eclamptic group, and 50.9 
c.c. and 73.2 c.c., rc.spectivciy, for the vascular-renal. Since identical 
conditions were used for all tests, it is apparent that i)regnancy cau.sc.s 
a decreased or delayed output of water. 

Data from repeat pregnancies arc given in Table II. Two himdi'cd 
ninety-seven deliveries were observed in 137 patients. We have re- 
peatedly noted that the severity of the condition may be difierent in a 
subsecpicnt pregnancy. If gc.station accelerates hypertensive disea.se the 
blood prcKsniT, etc., should reach a higher level with (>acl) pregnancy. 
This usually oecur.s and tin* j^atients ai’c therefore ahva.vs advi.sed to have 
ji resection of a portion of the Fallojjinn tubes. Those who becoiin' 
])rcgnan{ again have usually refused or have not bei-n offered contra- 
ceptive advice or sterilization. I’nrlhennorc, our method for deti-rmininc 
the deirrce of ,'^everity is a miide om*. It is easily possible for the 
p.-ithologie i>ro{-i-ss to i-.ave advanced and yet onr determinations of blood 
pressure, reiial funetifui. ophthalmoscotdc examination, etc., show fm 
clumue. hi ad.dition to the trroup of vascular-renal ancl hypertensive 
patiet'ts, bb norm.'d pretrnancie< occurred in 5^: patients wliom we had 



DIECKMANN AND BROWN; HYPERTENSION AND PREGNANCY 805 


TLilsions are imminent. Only a few of tlie patients in the mild group 
had sjmiptoms. This is to be expected because one of our criteria for a 
severe case was the occurrence of s 5 ^mptoms. Table I ilhistrates the fre- 

Table I. Occurrence op Various Groups op Signs and Symptoms, Per Cent* 



MILD 

SEVERE 

PRE- 

EOLAMPSIA 

A'ASCULAR- 

RENAL 

HYPER- 

TENSION 

PRE- 

ECLAMPSIA 

AVASCULAR- 

RENAL 

HYPER- 

TENSION 

H, P, E, and S 

4 

3 

1 

46 

33 

18 

H, P, and E 

45 

38 

13 

31 

24 

23 

H and P 

17 

31 

39 

5 

19 

25 

H and E 

17 

10 

8 

5 

1 

4 

H P and S 




4 

11 

11 

H 

G 

10 

38 


5 

11 

H, E, and S 





3 


H and S 



1 


2 

8 

P and E 

10 

G 


9 

2 


Miscellaneous but no 

1 

2 





liypertension 








*H, Hypertension. P, Proteinuria. E, Edema. S, Cerebral, visual, gastrointestinal, 
or renal symptoms. 


quency of sym23toms in combination with the other signs. Since they 
were always associated ndth a lijqDertension, it is logical to assume 
that the symptoms are most likely due to a vascular spasm, resulting in 
tissue anoxemia or edema, or perhaps both. 

It is noteworthy that a hypertension was the most frequent sign, 
occurring in 90 per cent of the patients. We have always stressed 
the point that the blood pressure must be individualized. For example, 
if a patient with a normal systolic pressure of 90 showed an increase 
of 35 mm. during pregnancy, this would be a liypertension for her. If 
we had these data available, we believe that almost all of our patients 
would have had either a relative or absolute hypertension. 

Data as to the time of onset of the toxemia are of interest. Pre- 
eclampsia did not occur before twenty weeks’ gestation and only 14 per 
cent of the patients had it before thirty weeks. In the other tAvo groups 
14 per cent of the patients in each group had the disease before the 
twentieth week and 42 per cent had it before the thirtieth week. ^ Thirty- 
seven per cent of the pre-eclamptic patients had signs of toxemia before 
the thirty-sixth week as compared Avith 66 per cent of the vascular-renal 
group. Thus, “toxemia” in the first thirty Aveeks of pregnancy is al- 
most alAvays vascular-renal disease, essential hypertension, or acute 
glomerulonephritis. Our data demonstrate the Avell Ioioaati fact that pre- 
eclampsia is a disease of the last trimester of pregnancy. 

Only 7 per cent of the pre-eclamptic group AA’^ere delivered before the 
thirty-sixth AA’^eek in contrast to the other groups in Avhich 22 per cent and 
16 per cent AA’^ere delivered before thirty-six AA’^eeks. Fourteen per cent 
of the seAmre iire-eelamptic and 43 per cent of the seA^ere vaseulai-ienal 
and essential hypertension gi’oups Avere terminated before thirty-six 
Aveeks ’ gestation. 

Ophthahnoscopie examination, even though made by an expel ienced 
ophthahnologist, has been of little aid to us in either diagnosis oi piog- 
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blood pressure or proteinuria between pregnancies and a definite exacer- 
bation in subsequent pregnancies. It is interesting to note that only one- 
fourth of the patients with toxemia were normal in subsequent preg- 
nancies. Tliis figure should lie much larger, because undoubtedly many 
patients with a history of toxemia were not referred to tlie toxemia 
clinic if the pregnancy under observation was normal. The very fact 
that a certain percentage of patients had no residual pathology and 
had no recurrence in subsequent pregnancies indicates that the toxemia 
of pregmancj' itself is probab^'- not the cause of a persistent hyperten- 
sion. Furthermore, 85 of our patients who had toxemia gave a history 
of a previously normal pregnancy. This would seem to indicate that 
other factors, such as age, diet, weight, habits, climate, etc., were the 
predisposing factors rather than an inlierent tendency or weakness of the 
vascular-renal system. 

Table III lists pertinent data about the fetus. In most instances frac- 
tions have been dropped. 


Table III. Fetal Result.s, Per Cent 



MILD 

1 SEVERE 



PRE- 1 
ECLAMP- 
SIA 

VASCU- 

LAR 

RENAL 

DISEASE 

ESSEN- 

TIAL 

HYPER- 

TENSION 

PRE- 

ECLAMP- 

SIA 

VASCU- 

LAR 

RENAL 

DISEASE 

ESSEN- 

TIAL 

HYPER- 

TENSION 

TOTAL 


A. Feial Morlalily 


Alive 

94 

88 

94 

TM 

03 

■H 

Dead 

6 

12 

0 


37 


Induced dead 

3 

7 

4 

10 

32 



B. Induction of Labor and Termination of Pregnancy 


Total induced 

Per cent of induced 
dead 

M 

m 

21 

21 

50 

18 

07 

49 

52 

20 

30 

21 


C. 

TJ'cigJit of Dead Fetuses 




Lc.ss than 1,000 gm, 
Iai.ss tlian 2,000 gm. 

0.0 

4 

0 

4 

17 

4 

4 

1.4 

0 

0 

11 

2u 

24 

7 


2.0 

8 

0 

IP, 

30 

24 

8 


D. IVcighl of All Babies 


Le.«.-i than l,0tM> gm. j 
1a;?s than 2.000 gm. 

1.4 

(> 

0 

11 j 

1 25 

24 : 

7 

5.0 

10 

1 i 

18 

37 1 

28 

n 

than 3.000 gm. •, 

.34.0 

33 

20 1 

00 j 

I 70 i 

09 1 

44 


“Dciur’ in Part A iii>-lu(3c'.<= all nnintmtional and tliorajicutic al)ortion.«, prcA-ialdc, 
premature, rnaceratod, ptillljorn, monstroHitic.o, and neonatal deatli.«. In otlier words, 
if tlie jiatient did not have a l(al>y liviii}' at two wwlcs post partiim, tlic fotu.« was 
considered dead. Tliis concept of reportintj fetal mortality h at variance v.dtli the 
ti'uallv acrepled method of idindnatin" abortion.^, fctinew which arc prc-viablc nr 
iiinceratc<l. and rnonstrositips. We. Iwlieve that vnsctilar-ren.al disease frequently 
and r-.-.sonfi.al Ir.qicrtension le.s-i frerpiently may be the f;au‘-e of abortions, premature 
Ir.bor, and intrauterine death of the fetus, and that llie .‘•(■riou'-iie.sH of llier'e vJtrioii" 
toxenu *. condition.* can l.i-e^t be demojwtnited by the m-e of micorrected fjpsre';. Our 
dat.n. Part A, indi'-ate that the fct.al mortrdity of the mild v.a.'.friiinr-rena! Rrouj* i” 
doul'.’e that of the pre e-doiaptic. p'rotsp. T’.velvc j,er cent of tlie fctinca jn .»ev('n,‘ 
we-e di .'id. Os forr.pa.'c 1 v. ith L'l {a-r cent in the (••-'.•'■(il ial hyper- 
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Table II. Eebeat Pregnancies With Two or More Deliveries in Our Clinic 


NO. 

OP PATIENTS 

NO. OP SUBSEQUENT 
TOXEMIC PREGNANCIES 

Vascular-renal disease: 



Mild 

.'5(5 

68 

Severe 

10 

8 

Total 

CG 

76 

Essential lij^pertension : 



Mild 

7 

7 

Severe 

1 

1 

NO. OF SUBSEQUENT 
NORMAL PREGNANCIES 

Pre-eclampsia : 



IMild 

51 


Severe 

7 


Total 

58 

66 

Repeat Pregnancies With One or More DELn-ERiEs in Our Clinic 


NO. CASES ■ 

PRESENT PREGNANCY 


NORMAL % TOXEMIA % 

Previous history of eclampsia 

44 

32 68 

Previous history of toxemia 

218 

25 75 

Total 

262 

26 74 

Previous normal pregnancy 

85 

100 


previously treated for pre-eclampsia. These patients were watched 
more closely than usual in the subsequent pregnancy as regards weight 
gain, blood pressui'e, and proteinuria, but the pregnancies were normal 
in all respects. It is possible that the toxemia might have recurred if the 
patients had not been given special prenatal care. An additional small 
group of patients is of interest. Five women were observed in 10 
normal pregnancies and then each of these in a subsequent pregnancy 
developed pre-eclampsia. Three were clas.sified as mild and two as severe. 
In view of these series of patients with pre-eclampsia which was followed 
by normal pregnancy and normal pregnancy followed by pre-eclampsia, 
it is difficult to believe that these patients have an inherited tendency 
to toxemia or that they have a renal or vascular system which has either 
suddenly become unable to carry the load of pregnancy or suddenly 
returned to normal. It is also difficult to believe that the toxemia had 
been- caused by a pyelitis or pyelonephritis which was either completely 
cured in one series or suddenly developed in a seeond^ group. ^ It seems 
to us that we must consider pre-eclampsia an entity distinct from 
vascular-renal disease and essential hypertension. 

We think that tiie cases reported in this table alone demonstrate that 
there are at least two large groups of so-called toxemias of pregnanejL 
The patient witli pre-eclampsia recovers completely and has no pei- 
sistence of hypertension, edema, or proteinuria between pregnancies 
or recurrence in subsequent ones. The patient with essential hypei- 
tension' or vascular-renal disease almost invariably has an abnormal 
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obvious that the cause of death in the majority of our patients was 
similar to that reported for vascular-renal disease in the nonpregnant; 
namely, cerebral hemorrhage, cardiac failure, or lU’emia. Autopsies were 
performed on 64 per cent of our patients and confirmed our clinical ob- 
servations. The pathologist was unable to decide in one ease as to the 
etiology of the renal lesions, that is, whether thej^ were caused by a 
glomerulonephritis or a nephrosclerosis or both. 

During the period from 1931 to 1937 we have had over 1,200 toxemic 
deliveries, an incidence of 7.5 per cent. They have been classified, using 
criteria previously descrilicd as follows: pre-eclampsia total 47.4 per 
cent (mild, 25.7 per cent; moderate, 15 per cent; severe, 6.7 per cent); 
vascular-renal disease total 35.8 per cent (mild, 12.5 per cent; moderate, 
11.3 per cent ; severe, 12 per cent) ; essential hj^iertension total 12 per 
cent (mild, 6.2 per cent; moderate, 3.4 per cent; severe, 2.4 i^er cent); 
eclampsia 4.4 per cent; acute glomerulonephritis 0.5 per cent. Ulilcl 
in the present paper comprises both the mild and the moderate groups. 

Kellogg of the Boston Lying-in Hospital states that 87 per cent of their toxemic 
patients had pre-eclampsia, 2 per cent eclampsia, and the remainder had disease of 
the vascular or renal system. 

Stander reports the following distribution: low reserve kidney, 01, S per cent; 
chronic nephritis, 17.9 per cent; unclassified to.xeraia, 10 per cent; pre-eclampsia, 
7.8 per cent; and eclampsia, 2.5 per cent. 

Despite a difference in terminology for these various conditions, 
there should be a comparatively close agreement for the various groups. 
Our data cannot be reconciled ivitli Kellogg’s report, but they do check 
in part with Stander 's. Our pre-eclamptic patients far outnumber his, 
but if half of his low reserve group are considered as having mild, or 
Group 1 pre-celampsia, which he admits is possible, and the remainder 
as belonging to the vascular-renal or hypertension group, the figures 
will check. Ivellogg’s figures are based on hospital diagnosis. It is the 
general experience that if the ty])e of toxemia is diagnosed only on the 
hospital records, many patients will be cla.ssified vTongly as pre- 
cclampsia. Our toxemia clinic has been functioning for almo.st .seven 
years, and we attempt to follow our patients until they die. This may 
exifiain in part the disli-ibution of our cases. 

On several occasions the first prcgnancx' was diagnosed jire-celampsia, 
with no evidence of vascular-renal disease after the puerperium. TJte 
second pregnancy, liowever, and in a few cases, subsequent pregnancies 
also sliowed a recurrence of the toxemia. The diagnosis, of cour.se, is 
vascular-icnal disease for all pregnancie.s. There is nothing inconsistent 
with this diagnosis, as aftei- acute glomerulonephritis the blood pressure 
and uririi' may. according to the usual lesl.s, be normal for years and then 
become abnormal avain. Similarly, patients with a labile blood pressure 
nuiv, umh-r .-thnormril incnL-il stress or in association witli infection, have 
a hv]>f rlensi(m which .snbscfjucntly sulisidcs. to recur again months or 
veans latfW and then he pennanent. 
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tension and 37 per cent dead in the vascular-renal groups. These figures confirm our 
belief in our method of reporting fetal mortality for toxemic patients. It is of the 
greatest importance to the patient and to the doctor to know that if the diagnosis is 
severe toxemia, over one-fifth of the i)regnancies will not terminate with a live baby. 
It must be rcinembored that the patient consults her doctor not for a diagnosis but 
for a live babj’. The “induced dead" means that that percentage of the dead re- 
sulted from a termination of the pregnancy by therapeutic abortion or induction 
of labor. It is striking in the severe group that the major portion of the deaths, 
10 per cent out of 12 per cent for pre-eclampsia and 32 out of 37 per cent for vascu- 
lar-renal disease, occurred where the pregnancy was interrupted. 

Part B lists data concerning the interruption of pregnancy. All therapeutic 
abortions are included. The percentage of induced dead means that that percentage 
of the total number of patients induced left the hospital without living babies. 
Pifty-six per cent of the patients with severe pre-eclampsia had the pregnancy 
interrupted, and IS per cent of the fetuses Avere lost. Pregnancy was interrupted 
in 67 per cent of the patients with severe vascular-renal disease, and 49 per cent 
of these fetuses were lost. TJiere must be a difference between two conditions. 

Part G lists the weights of the dead fetuses. These figures are interchangeable with 
those of Part A, and one can easily determine the number of previable fetuses. 
For example, the fetal mortalitj’ for the severe vascular-renal group is 37 per cent 
but 17 per cent of these dead fetuses weigh less than 1,000 gm. Therefore, a cor- 
rected fetal mortality Avoiild be 20 per cent. This figure can be lowered still more 
by deleting those eases where the fetus was macerated or died because of congenital 
abnormalities. However, avc are not concerned with corrected statistics but with live 
fetuses or successful pregnancies. The ser’cre gi-oup demonstrates beyond doubt that 
toxemia is associated Avith small babies. We are cognizant of the fact that over 
one-half of these pregnancies Avere terminated prematurely, which Avould result in 
a higher percentage of small babies than normal, but again we must stress the fact 
that these pregnancies were interrupted in tlic interest of both the mother and un- 
born fetus. If delivery had not been forced when it was, many of the fetuses Avould 
undoubtedly have been bom vrithin a feAv days or a Aveek Avithout material change 
in Aveight and some would have been stillborn. 

Part D lists the Avcight of all babies. Approximately tAvo-thirds of all patients 
Avith severe toxemia have babies AA’hich Aveigh less than 3,000 gm. Thirty-seven 
per cent of those Avith seA’ere A'uscular-renal disease have babies AA’eigliing less than 
2,000 gm. Even though many of these small babies are perhaps more immature 
than premature, yet the probabilities of the mother huAung a live baby on discharge 
from the hospital must bo carefully considered. 

There have .been 16 maternal deaths, of which we Imow, occurring 
over a period of seven years. One pre-eclamptic patient died as the 
result of a gall bladder operation three months post partum, and another 
died from puerperal infection. The remaining deaths all occurred in 
patients Avith vascular-renal disease. Cardiac failure AA'^as the cause 
of death in 4 patients, 3 during the early puerperium, and 1 Avithin one 
year post partum, and a contributory factor in another death. Cerebral 
hemorrhage caused death in 3 patients, 1 Avithin one year and the others 
over tAvo years after delivery. Six deaths AA''ere due to uremia, 1 Avithin 
two months and the other 5 AAuthin tAvo years. Tavo of the latter Avere 
due to destruction of kidney tissue by pyelonephritis, but the clinical 
picture of hypertension, renal impairment, etc., Avas^ identical with that 
seen in A'^ascular-renal disease caused by h^'pertensiA^e arterial disease. 
Tavo other patients died AAUtliin tAA'o years of uremia due to chrome 
glomerulonephritis. One death Avas caused by acute glomerulonephritis. 
Our immediate maternal mortality is 4 or 0.36 per cent. The tota 
knoAvn death rate OA^er a period of years amounts to 1.3 per cent. It is 
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'J'ahli: V. Esskktial HYPirfiTE-vsiON' 

iL D. (9]'J8'{), a 23-year-old y)ri!nipara. Term Alay 32, 3934. Admitted to 
Iiospital on l-'eb. 25, 3034 because of al)ruptio placentae- Spontaneous deliven- 
of a 3,300 cm. fetus wliicli lived. On Sept. 4, 3.034 uJien the patient was si-v wee.bs 
pregnant, an abdominal h 3 'stcrolomy and tubal ligation were performed. Oplithalmo- 
scopic examination: 3-''cb. 28, 3934, normal: Sejit. .'!, 3934, }i 3 'j)ertenHive ncuro- 
rctiniti.s. In 3930 site had .'•cverc cpistaxis; blood pre.ssurc was 390/330; and there 
wore proteinuria and casts in the urine. 


n.VTK 


WUIGHT 

m.001) 

rKK-SSCflE 


.•J.BU-VI.V 

EDKMA 

30/ 5/33 
30/28/33 

3/ 9/34 
3/30/34 
2/2.5/34 
4/25/34 

0/ 5/34 

9/ 4/34 
9/28/34 


49.5 

51.3 

54.0 

55.2 

.53.0 

51.8 

49.0 

46.2 

310/80 

370/305 

148/334 

130/310 

230/350 

350/300 

220/150 

194/334 

240/126 


0 

0 

0 

0 

0 

0 

0 

0 

f) 

0 

0 

0 

0 

0 

0 

0 








5 , 

5 5 


s 

§ ^ 
2 ^ 

0^ * 

^ 'P. 

ta 

c 

s ^ 

S 1 

- Eg 

2 ? c E 

X G y.y. 

vC 

s 

p. 

S X 
^ % 

9 d 

'2 ?? 

-«• ^ 
d c 
d y- 

o s 

2/26/34 

f5/39/34 

9/ 3/34 

31.8 

34.0 

43 

49 

43 

6.3 20 

7.2 27 

27 


s 

12 

13 

51 

52 

56 


with iodine. The treatment of pre-ec]amp.sia and eclampsia with 
thjToxiii, as suggested by Kiistner, is at variance with tlie above findings. 
Thyroid therapy has been of no value in the treatment of pre-eclamptie 
patients. 

DISCU.SSIOX 

We believe that we have been able to demonstrate that there are several 
groups of so-called “to.xemias of pregnancy,"’ which differ from each 
other in manv ways. Obstetricians have recognized these differences 
for years, but have failed to agree on a common nomenclature. The 
term is, unfortunateh', an all-inclusive one, and is applied to any 
yiregnant patient who has anj' of the following symptoms or signs: 
h.y'pertension, edema, yDroteinuria, convulsions, vomiting of earlj' or late 
pregnancy, .iauudice, neurologic and mental s.vmptoms, pruritus, derma- 
titis, etc. ]\Iuch of the confu-sion in classification is due to this lack of 
definition of the term. 

“Toxemia of pi-egnanc.y” should mean the occurrence of one or more 
of the following signs in a ijregnant woman : h.vpei’tension, edema, pro- 
teinuria, or con^'uLsions. The term, when po.ssible, should be restricted 
to pre-eclampsia and eclampsia. All other conditions in pregnanej^ which 
are associated with any or all of these signs should be classified as essen- 
tial hypertension, vascular-renal disease, acute glomeimlonephritis, etc. 
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Essential data for a ease of pre-eclampsia are given in Table IV. This 
patient was selected because we first thonglit that she had vascular-renal 
disease in view of her parity and retinal pathology. However, her subse- 
quent course demonstrates tliat the condition must have been pre- 
eclampsia. 


Table W. Basal Metabolism (44575). Pre-Eclampsia 


date 

WEIGHT 

KILO 

EDEMA 

PRO- 

TEIN- 

URIA 

BLOOD 

PRES- 

SURE 

MM. 

COMMENTS 

1929 





First pregnancy, normal 

8/19/31 

SO 

0 

0 

110/ 64 

Second pregnancy. Patient 24 yr. old, 
at term 1/15/32, Hb. 11 gm. %. 9 

prenaial visits 

10/27/31 

SG 

4 - 

0 

110/ 66 

Diet instructions 

12/ 1/31 

89 


+ 

138/ 84 


12/29/31 

92 

-l-H- 

+1-1- 

160/ 92 

Hospital; cerebral and visual symptoms, 
Hb., 9.1 gm. % ; cell volume, 32% ; 
serum protein, 5.7 gm. % ; nonprotein 
nitrogen, 26 mg. % 

12/30/31 


-H4 

1 

+++ 

162/102 

Ophthalmoscopic: Acute retinitis, in- 

travenous 20% glucose in 1,000 c.c. 
amounts 

12/31/31 


-H-H- 

1 'H' 

180/120 

Induced labor by R.M. and gauze pack, 
2,340 gm. live fetus 

2/24/32 


0 

0 

122/ 78 

1 

Hb., 6.5 gm. %; cell volume, 27%; se- 
rum protein 6.2 gm. %; urea clear- 
ance, 36% 

2/22/33 

85 

0 

0 


Third pregnancy, at terra 9/2/33, Hb. 
11.9 gm. % 

9/24/33 

90 

0 

0 


Spontaneous delivery, 3,970 gm. fetus, 
12 prenatal visits 

1/1(5/34 

86 

0 

0 

112/ 74 

Fourth pregnancy, at term 8/25/34, Hb., 
11.5 gm. % ; cell volume, 41% 

2/13/34 

87 

0 

0 

98/ 60 

Ophthalmoscopic: Normal. IJrea clear- 
ance, 95% 

9/ 4/34 


0 

0 

108/ 70 

Hb., 12.7 gm. %; cell volume, 39%; 
serum protein, 7 .4 gm. % ; urea clear- 
ance, 71% 

9/12/34 

90 

0 

0 

134/100 

Spontaneous delivery, 3,285 gm. fetus, 
15 prenatal visits 

10/21/34 

87 

0 

0 

120/ 90 


5/ 9/38 

93 


0 

95/ 60 

Urea clearance 100%. Hb., 13.4 gm. % ; 
serum protein, 7.2 gm. % 


Table V contains data for a patient Avith essential hypertension which 
was either of short duration or first manifested itseK during pregnancy. 
The persistently high blood pressure, absence of proteinuria, Ioav normal 
urea clearance, etc., clearly indicate that the patient had an essentia 
or primary hjqDertension. 

The hypertension Avhich may occur in patients with h^ peitiij ioidism 
quite often causes confusion. This disease Avas present in 1.9 pei cen 
of the pre-eclamptic, 1.6 per cent of the vascular-renal, and ( Pei’ cent 
of the essential hjqDertension group. Eisele and Eieketts of our Mediea 
Department have stated that the blood pressure remained constant or 
shoAved appreciable decreases in many of these patients a\ len lea e 
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Vascular-renal disease is found inosl. frequently in inultiparas Avho 
are older than thirty and overweight. Two-thirds of these patients also 
have their signs and symptoms before llic thirty-fourth week of gesta- 
tion. This disease is usually caused b.v a long-standing essential hyper- 
tension, chronic glomerulonephritis, or pyeloncphrilis. 

A s.vstolic blood pressure of 140 mm. or more is the most frequent 
sign of beginning toxemia, occunfng in at least 90 per cent of the 
“toxemias of pregnancy.” The systolic blood pressure in pre-eclampsia 
is usually less than 180 mm. and rarely over 200. The majority of the 
])atienls in the other two conditions have a systolic pre.ssure over 180 
and many over 200. 

A weight gain of over 0.6 kilos per week is indicative of the possible 
onset of pre-eclampsia or vascular-renal disease. If this gain is long- 
continued, suhcutancous edema usually develops. 

Protei7iuria, unle.ss the twciilv-four-hour excretion amounts 1o 5 gm. 
or more, is of ]io significant value for diagnosis or progno.sis. 

The marked changes in blood and jdasma volume, hemoglobin, cell 
volume, and serum protein eojicentration that occur in pre-eclampsia, in 
contrast with vascular-renal disease, also indicate that these are two 
separate and distinct diseases. 

riypoproteinemia was not a factor in causing toxemia, because the 
average concentration of the serum protein was 6.2 in pre-eclampsia, 
6.7 in eclampsia, and 6.7 gm. per cent in patients with vascular-renal 
disease. 

Toxemia does result in smaller babies. Eleven per cent of all the 
toxemic babies weighed less lhan 2,000 gm. and 44 per cent Aveighed le.ss 
than 3,000 gm. 

The fetal mortality of severe pre-eclampsia is 12 per cent; of severe 
essential hyioertension, 21 per cent ; and of severe vascular-renal disease, 
37 per cent. The fetal mortality for all cases is 13 per cent. 

The major portion of the maternal deaths oecurz’ed in the vascular- 
renal group over a period of years after delivery. They were due to 
cardiac failure, cerebral hemorrhage, or uremia. 

We suggest that an abstract of each case of toxemia be sent to a central 
registr 3 ^ Thus, in a short time, sufficient material Avould be available 
to permit proper evaluation of etiology, classification, and treatment. 
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Whether or not these particular terms are used is immaterial. The point 
is that further progress will only be possible when everyone doing in- 
vestigative work is cognizant of the data and Imowledge already avail- 
able. 

The proper diagnosis of these conditions is more than academic. The 
treatment, prognosis, and fetal mortality, and not infrequently, the 
maternal mortality depend on a proper diagnosis. For example, Ave 
hospitalize pre-eclamptic patients Avhen the systolic blood pressure is 
160 and quite often even Avith a loAA^er blood pressure, if the Aveight 
gain is excessive, if proteinuria suddenly occurs, or if there is marked 
edema or sjunptoms. The patient Avith essential hjqDertension or vascular- 
renal disease is hospitalized onlj* Avhen the systolic blood pressure reaches 
190 or more, or if the proteinuria is more than 5 gm. per tAventy-four 
liours. LikeAAUse decreased Ausual acuity or amaurosis in pre-eelamiisia 
has an excellent prognosis, but in A’^aseular-renal disease there is alAimys 
some permanent impairment of vision. 

We noAA'^ have over 160 patients whom Ave have delivered tAAm or more 
times. These records are A'aluable, but we should strwe to obtain in ad- 
dition the combined records of a pregnancy and proper follow-up, to- 
gether AA'ith the records from school, insurance, and premarital exami- 
nations. Such records would be iiiA^aluable and aa’^ouM enable us to settle 
many of these moot points. 

Since AA^e cannot agree on a classification of the toxemias of pregnancy, 
Ave should establish a central registry similar to that for cancer and bone 
tumors AAdiere a complete abstract of each case Avould be sent. After a 
fcAv years sufficient material AA'^ould be aA’^ailable to permit proper evalua- 
tion of etiology, classification, and treatment. 


CONCLUSIONS 

The term, “toxemia of pregnancy,” should be restricted to those ab- 
normal conditions occurring in pregnancy AAdiich are characterized^ bj'’ 
the occurrence of one or more of the folloAving signs: hypertension, 
edema, proteinuria, and coiiAmlsions. These diseases are : eclampsia, 
4.4 per cent; pi’e-eelampsia, 47 per cent; vascular-renal disease, per 
cent; essential hj’pertension, 12 per cent; and acute glomerulonephritis, 

0.5 per cent. . _ 

Eclampsia and pre-eclampsia are distinct disease en i les occurring 

only in pregnant AAmmen. They are most likely to occur during t le as 
trimester in primiparas, AA’^hose age is less than thirty an aa o gai 

AAmght too rapidly. , , ^ 

Tlie terms, essential hjqiertension and vascular-renal disease and 

pregnancy, as used by us, mean that the primary process 

tions has been, as a rule, a hjiiertensive arterial disease. The foimei 

condition Avill ultimately become the latter. _ 

Essential hjqiertension may be present before oi^ eA^e ^ uring 
pregnancy. It is also found most frequently in primiparas before the 
age of thirty, but the weight gain is usually AVithin normal limits ai^ 
two-thirds of the patients develop their hypertension before the thirty- 
fourth Aveek of pregnancy. 
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"While I disagree wifli J)r. Dicckmaim on llic point nienfioned, I feel that other- 
wise his conception of the several varieties of hypertension of pregnancy is sound, 
His emphasis on the chronic In’pertcnsive states, essential hypertension and vascular- 
renal disease, as he calls them, is particularly timely. 'J’o ns, this group is a more 
ditlicult one to treat, particularly if tlic patient is a ])riniigravida anxious for a 
baby, and is a more important c.ause of dc.alh, both maternal and fetal, than are the 
acute toxemias, eclampsia, and ])re-cclampsia. 

DR. OTTO II. SCIIWARZ, St. Locks, Jfo. — In considering the so-called nephritic 
toxemias of pregnancy, it has always been my understanding that the kidney 
impairment is due to arterial dtimagc sutRcient to put out of commission a certain 
number of glomeruli :ind bring about finally a kidney functioning like one with 
chronic glomenilar nephritis. If kidney function tests show any great impairment 
the chances for the fetus are comj)arativcly bad, and if is now our practice to 
terminate these cases early in pregnancy when they occur. 

Dr. Dieckmann has eriiphasized the group of essential hypertenpion. Now I won- 
der whether an essential hyjieitension so-<;:il!ed, with normal kidney function tests, 
will have the same effects as do the cases of true nephritic toxemia.s. Recently I have 
followed through pregnancy a case of essential hj'pertension, well known to be such, 
in a nulliparous woman in whom the blood pre.ssure was ISO .systolic. This did not 
vary at all through j)regnancy and her kidney te.sts were norm.al throughout. Another 
case was ob.served in which the outcome was very favor.able and in which even the 
blood pressure dropped during iiiegnaiu-y. to ri.“e .again subsequently. In treating 
the.se cases I believe that until further evidence is gathered, the more conservative 
attitude should be taken with tlie.se cases of so-called essential Inqiertension. 

DR. BEN.IAMIN P. WAT80M, New Youk, N. Y.— When I came to the Sloane 
Hospital, now nearly twelve years ago, I found that Dr. Herrick, under the late 
Dr. Studdiford, had been making a study of the cases of late toxemia. Very soon 
after that Herrick began classifying the.«e ca.«es, .iust as Dr. Dieckmann has done to- 
day, into c.ssential hypertensions, ncphritics, and pre-eclamptics. All of us associated 
with Dr. Herrick have become more and more certain that his is a workable 
classification. 

As has been said, it is not always po.«sible to cla.«sify the ca.«c when first seen, or 
even for sometime afterward, but the %'ery long follow-up which Herrick has now 
had has convinced him that the great majority are primarily vascular cases. The 
first lesion is a vascular one and tliis may be followed by kidney complications as the 
vessels of the kidney become affected. Practically all autopsies which have been 
obtained on women dying after exhibiting those .symptoms during a pregnancy 
have shown, vascular lesions. So we Inivc been convinced for a great many years non 
that this clas.sification which Dr. Dieckmann has given us tonight is the most work- 
able one we have been able to got so far. 

DR. FRED L. ADAIR, Chicago, Ilk.— I approve very heartily of Dr. Dieckmann "s 
classification. In 192.3 I grouped the cases of hypertension during pregnancy into 
four main groups, recognizing, however, that there was no fundamental difference be- 
tween pre-eelarapsia and eclampsia. The eclamptic and the pre-eelamptic group showed 
the u.sual rises in blood pressure which dropped almost to normal, but in certain 
cases it persisted after deliverv*. There was one rather unusual group of hyper- 
tension, with a pre-existing high blood pressure which showed no increase during 
pregnancy. Then there was another group with pre-existing hypertension with a 
superimposed pre-eclamptic hypertension. 

Certain case histories illustrate these dift’erences. The first patient was seen 
in early pregnancy with a history of eclampsia in a previous pregnancy. 
observed in the fourth month of the second pregnancy with a hj-pertension whicn 
then gradually rose, fell after deliverj', and then after six months rose again. 
Her blood pressure continued high for some time but gradually dropped to a pres- 
sure somewhat higher than in early pregnancy and continued over a period of years 
at this level. The patient is still living. 
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DISCUSSION 


DR. JOHN W. HARRIS, Madison, Wis. — Some fifteen years ago we studied a 
series of cases of the so-called late toxemias of pregnancy and followed them for 
at least a year after delivery. In more than one-half of those in whom the diagnosis 
of pre-eclamptic toxemia and eclampsia had originally been made we found evi- 
dences of permanent vascular and renal damage. We were unable to ascertain 
in most instances whether the original diagnosis was incorrect or whether a primary 
toxemia of pregnancy had been the causative factor in the production of the perma- 
nent damage to the vascular and renal systems. Subsequent studies by other in- 
vestigators have indicated similar results. 

Man}' attempts, as Dr. Dieckmann has stated, have been made to improve the 
classification of the late toxemias with var}'ing results, but all of them have left 
much to be desired. With the patient before us it is often impossible to determine 
the proper group regardless of the classification one is following. This is not 
only unfortunate from the standpoint of the welfare of the patient, but the 
numerous classifications have created a veritable chaos in the literature on the sub- 
ject. It is often difficult to compai’e I'cports of various authors because of the 
confusion of terms. 

The classification which Dr. Dieckmann advocates seems more logical than those 
that have preceded it, and it certainly is more in accord with modem medical and 
pathologic concepts. Only time will tell its correctness. However, there still remains 
the problem of whether those cases thought to be vascular or renal are primary or 
secondary to a process instituted by pregnancy itself. 

Dr. Dieckmann ’s advocacy of a central toxemia registry deserves serious considera- 
tion. Perhaps a large number of case histories submitted by various clinics to a 
central registry and there thoroughly studied and analyzed might well be of real 
value in improving the classification of these complications, as well as shedding addi- 
tional light on their proper treatment. 


DR. NICHOLSON J. EASTIMAN, Baltimore, Md.— Dr. Dieckmann apparently 
believes that eclampsia and pre-eclampsia play no role in the production of chronic 
h}’pertension. This is at variance with our experience, since about one-third of our 
cases of pre-eclampsia and eclampsia show hypertension a year later. The reason 
for this discrepancy lies, I believe, in the fact that Dr. Dieckmann distinguishes 
between the acute and chronic varieties of h}'pertension entirely on the basis of 
his findings six weeks post partum. 

Por instance, if a patient in the last month of pregnancy develops sudden 
hypertension, albuminuria, and edema, and all these signs have disappeared at the 
six-weeks return visit, the case is called by him pre-eclampsia. ^ If, however, the 
hypertension, let us say, has not disappeared, the case is classified as essential 
hypertension. She ma}' well have had essential hj'pertension at the six-weeks 
return visit but the pertinent question is: what did she have during the last month 
of pregnancy? It is my feeling that she had pre-eclampsia which resulted in chronic 
hypertension. 

Now let us suppose on the other hand that the condition of this hypothetical case 
became worse prior to delivery and convulsions supervened. Then if she showed 
h}-pertension six weeks post partum, we would not classify the case as essentia yper- 
tension, but would say that she had eclampsia which resulted in chronic hypertension. 

I realize that the tendency to classify the toxemias some weeks post partum is 
rather general, but this practice overlooks entirely the fact that the chronic h^erten- 
sion seen at the six-weeks return visit may be the result of the acute toxemia 


sustained during the last month of pregnancy. 

Just as chronic hypertension represents a chronic vascular process, we believe that 
the acute toxemias represent an acute vascular process in the form of a vessel spasm 
which, if allowed to continue for several weeks or so, results in permanent structural 
injury to the vessel wall, arteriolosclerosis and consequent h^ertension. This ques- 
tion is of great practical importance since it obviously has a bearing on the optimum 
time to terminate pregnancy in cases of pre-eclampsia. 
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Wo agree with Dr. Scliwarz fluit, if on repented test.s iiicre i.s obvious renal impair- 
ment, tho pregnancy should be tei'ininalcd. lie mentions one patient with essential 
hj-pertension who had no ijicrcasc in blood pressure during her pregnancy. We have 
had six similar patienbs of whom we know. These cases are rare because, as a rule, 
tho hypertensive symptoms and signs arc intensified. Tlie accompanying chart gives 
an excellent example of a patient rvilh a very labile blood i)resHurc which did not 
increase during pregnancy, oven when an acute pyelitis occurred. Within a year, 
however, tho blood pressure was so high and the associated snnptonis so marked 
that the patient had a bilateral sidanchniccctomy. 

Dr. Watson has mentioned Herrick’s work. We arc familiar with it because 
he is one of tho pioneers. ’J’his classification is not original with us but is com- 
monly used by the internist. 
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The second case is that of a woman who died about four years from the time 
she was first seen. Slie came to me in April, 1916 in early pregnancy with hyperten- 
sion which rose to a high level. The fetus died and the pregnancy was terminated. 
She became pregnant again later when the blood pressure- rose to a higher level 
than in the preceding pregnancj^, and a dead pre-viable fetus was delivered. Follow- 
ing this the systolic pressure rose but the diastolic did not change much. Subse- 
quently she went from bad to worse and died in November, 1919, almost four 
years after I first saw her. A complete autopsj- was not obtained, but we did get the 
kidneys. The vessels showed marked changes and the case was diagnosed as an 
arteriolar nephritis. 

I believe there is enough eAudence at least to justify the classification of pre- 
eclampsia and eclampsia as being probably the true toxemias of pregnancy. There is 
no reason why such patients maj- not have had some preceding vascular disease. 
These latter conditions may occur independently of pregnancy, but pre-eclampsia 
and eclampsia are doubtless due to the same cause and one associated with preg- 
nancy. 


240 



DB. DIECKMANN (closing). — Dr. Eastman lias raised a question regarding the 
possibility of permanent damage to the vascular-renal system from eclampsia or 
pre-eclampsia. Our opinion is not a fixed one, but it seems that a more i-ational 
explanation for the presence of hypertension and/ or proteinuria one year post partum 
is that a hypertensive arterial disease was either present before the pregnancy oi 
appeared in a pregnant woman with a predisposition to it. Furthermore, it is not 
inconceivable that pre-eclampsia and eclampsia might occur in a patient with vascular- 
renal disease. 

Dr. Eastman postulates a patient who at thirty-sLx weeks begins to have signs of 
toxemia and who has hypertension when seen one year post partum. I think it highly 
improbable that this could occur and believe that if the patient had been properly 
observed during her pregnancy some evidence of an abnormal vascular-renal system 
would have been noted. 
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contributions on this subject found in tcxtboolcs of anatomy leave the 
reader with a rather confused picture of the mjTiad glands and channels 
bj'- which lymphatic drainage tabes place. In the course of the 157 



Fig'. 1. — Carcinoma of tlie vulva. Basset operative removal of Ij-mph glands 'with 
vulvectomy. Anatomic distribution of excised material ; vulva in center ; inguino- 
femoral lymph gland mass with round ligaments below, left and right side; external 
iliac and obturator glands above, left and right side. 



jpjg. 2. — Carcinoma of cervix (Group II). Iliac lymphadenectomy with 
of adnexa. Anatomic distribution of excised material. Tubes and ovaries and lympn 
glands placed on diagrammatic sketch as found at operation. 


operations in which I made extensive dissections of the lymphatic chains 
involved in cancer of the ^^Ilva and cancer of the cervix I became con- 
•(dneed that, while there was some variation in the anatomic location of 
the Ijunpli glands, the total number of these glands was not nearlj' as 






A STUDY OF THE LYMPH GLANDS IN CANCER OF THE 
CERVIX AND CANCER OF THE VULVA'' 

Fred J. Taussig, M.D., St. Louis, Mo. 

(From the Barnard Free Sinn and Cancer Hospital) 

T he spread of cancer of the female genital tract through the tribu- 
tary iielvic lymphatics was actively investigated in the early years 
of the present century. Since that lime there have been relatively few 
pathologic studies of this question. Special interest of long standing 
in the o]ierative removal of Ijnnph glands for certain forms of pelvic 
carcinoma has enabled me to accumulate considerable material for 
histologic study. It is the analysis of this material that forms the basis 
of the present study. Since the number of eases of cancer of the vagina, 
of the uterine body and of the ovaiy, in which glands were removed 
was too small, consideration has been limited to those in which the 
primary site was in cither the vulva or Ihe cervix. 

A total of 1,271 Ijnnph glands were suli.jccted 1o microscopic examina- 
tion. In the group of cervix cancers, 521 glands were removed, 502 by 
operation and 19 at autopsy. The 750 glands associated with cancer of 
the milva were all removed bj'' operation. The types of operation done 
in these cases were : 


Gland removal with hysfcroctomy for cervix carcinoma 2 cases 

Hiac lymphadenectoniy for Group II cervix carcinoma S3 cases 

Iliac IjTnphadenectomy for Group III cervix carcinoma 7 cases 

Double-sided Basset gland removal for vulva carcinoma 53 cases 

One-sided Basset or incomplete gland removal for vulva carcinoma 12 cases 

Autopsy for cervix carcinoma ^ cases 


With the exception of the ingninofcmoral lymph chain which was excised en masse, 
each gland was removed separately, and placed in a bottle, labeled as to side and 
location. In many cases a photographic record of the gross appearance of these 
glands, size, and location was made shortly after operation. In the vulvar cases 
the primary tumor was photographed with the glands (Pig- !)• I^i cervix 
cancers, the tubes and ovaries removed at the time of the iliac gland resection were 
included in the picture (Pig. 2). In this way it was possible to record informa- 
tion concerning the anatomic distribution of cancer metastases in these two groups 
of tumors and also obtain data concerning the varying histopathology in different 
groups of pelvic Ijrmph glands. Such systematic studies of glands have not to my 
knowledge been heretofore made on a large scale. 

Our knowledge of the anatomic distribution of the pelvic lymph 
glands in women has been largely based on careful dissections of the 
cadaver, at times associated with the injection of some coloring material 
to outline more clearly the path of the Ijnnph channels and the cone a- 
tion of the various groups of lymph glands. A study of the numerous 

♦Read at the Sixty-Third Annual Meeting of tlie American Gynecological Societ>, 
Asheville, N. C., May 30 to June 1, 1938. 
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iireloral gland, also aallcd tlie gland of Clianipionnier, involved by inetaslasis. Its re- 
moval was by no means simple, at- times requiring ligation of tbe uterine vessels 
and in one case resection of an adherent iiortion of the uterine vein. Wliere this 
portion of the broad ligament was sclerosed or evidently carcinomatous, no at- 
tempt was made to isolate tiic nrofcral gland. Wierc, however, a careful digital 
palpation of this area revealed a ciremnseribed nodule, it was excised. 

Out of tlio total of 1,271 lyinpJi glands removed, tlie atialomic distribu- 
tion was as follows: inguinofemoral chain, ap])roximalely 540 glands, 
external iliac glands 212; obturator glands 2.59; In^iogastric glands 253; 
ureteral glands 7. 

In 864 of the 1,271 glands mierosco))ic sections were available for 
careful histologic study; 483 of these glands were associated with cervix 
ciineer tind 381 were in cases of cancer of the vulva. The question of 



Pig. 3. — Hyperplasia of tlie follicles. Unusual proliferation of tlie germinal centers, 
almost simulating a metastasis. 

Pig. 4. — Bnclotlieli.al hyperplasia. Active growtli in the elements comprising the 
reticuloendothelial system including many macrophages. 

tvhat is normal and what is pathologic in tlie histologic structure of 
lymph glands is one that is far from sctlled. Pathologists ham a tend- 
ency to call glands lij’-perplastic when they might well be looked upon as 
normal. The size of ljunph glands varies greatly in dift'erent individuals 
and in different anatomic locations. Age and obesity play an important 
role in the normal histologic picture. In attempting to group glands 
according to the dominant characteristics found, I confess great difficulty 
in attempting to differentiate between these normal variations and those 
due to associated pathologic conditions, infection, or carcinoma. 

Almost every conceivable variety of lymph gland patliology was to 
be found in tire 864 glands that were reviewed in this study. I at- 
tempted in each case to classify the gland according to the dominant 
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great as has been usually described. My operations did not go so far as 
0 include the sacral glands, situated lateral to the rectum on a level with 
le sacrouterine ligaments, or the higher common iliac and periaortic 
glands situated near the sacral promontory. They were limited essen- 
tially to the five grouiis described below : 


1. The Ingxmxofemoral Lymph Chain.-Yrom six to twelve glands, occasionally 
more, vere imbedded in the fat and fascia extending parallel to and usually slightly 

e ow Poupart s ligament. Along the saphenous veins they were found as low as 
wo to three inches below the femoral ring and several were located in the loose 
a of Scarpa’s triangle. One or two glands were usually situated in the fascial 
issues of the fossa ovalis and almost invariably one gland was pocketed just below 
he femoral ring, internal and slightly posterior to the femoral vein. This last- 
named gland, the gland of Cloquet or Eosenmueller, was commonly the site of car- 
mnomatous metastasis. Up to eight years ago, I followed Basset’s original technique 
and cut Poupart ’s ligament to gain access to this gland, but wider experience con- 
vinced me that this was rarely necessarj', since with a little care, the gland could 
le removed completely without risk of injuring the femoral vein, leaving Poupart ’s 
ligament intact and thus simplifj-ing the operation. 

2. The External Iliac Glands. — In every case of imlvar carcinoma and in the 
majority of cervix cases one or two glands were removed from the iliac fossa external 

0 , and occasional!}'' superimposed on, the external iliac artery just above Poupart ’s 
ligament. This gland was invariably imbedded in a considerable mass of loose fat, 
was rather large, from to 4 cm. in diameter, soft in consistency, with a definite 
fibrous capsule. On section it usually consisted largely of fat with a narrow rim of 
lymphatic tissue. 


3. The OMurator Glands. — The obturator gland was situated usually about 1 cm, 
below the external iliac vein running parallel to and often closely attached to the 
obturator nerve for a distance of 3 or 4 cm. This gland was as a rule rather firm 
in consistency, long and narrow, with rounded contour. Occasionally a second gland 
occurred in this location. In fatty individuals it was imbedded in a mass of loose 
fat adjacent to the obturator nerve. Its upper margin lay close to the origin of the 
uterine artery and its lower margin just above the femoral ring. 

4. The Hypogastric Glands. — There was considerable variation in the location of 
the hj-pogastric glands. They ivere usually pocketed in the angle between the ex- 
ternal and internal arteries, readily exposed when the broad ligament had been 
Widely opened. Occasionally however they were tucked behind the external iliac 
vein near its junction with the internal iliac vein. Exceptionally we have found them 
over the diidding point of the two arteries or between the psoas muscle and the 
external iliac artery near this junction. There was usually one distinct, rather 
firm, irregularly ovoid gland, 2 cm. in diameter but, in about one-fourth of the 
eases one or two additional nodes were found. Technically they were the most 
difficult to remove, because of their proximity to the large vessels, and the frequency 
of dense adhesions to these structures. The ureter runs over them but can be pushed 
aside since it clings to the posterior peritoneal sheath. Cancer metastasis was the 
uiost common cause of these adhesions; but in several instances hard, apparently 
malignant glands were excised with difficulty, only to find on microscopic section 
that they showed fibrosis but no evidence of carcinoma. In all these cases the 
patient had received a full course of x-ray therapy before operation and the thought 
arose that the adhesions may have been due to sclerosis following radiation of a 
malignant metastasis. In 4 cases adhesions were so dense that a section of the ex- 
ternal iliac vein (3 times) or artery (1 time) had to be removed with the gland. In 
none of these cases did any complicating disturbance of circulation result. 

5. Ureteral Glands. — In 1903 Sampson called attention to the frequency of micro- 
scopic IjTnph nodes in the broad ligament near the crossing of the ureter and uterine 
vessels. Occasionally these nodes were larger, up to 1 cm. in diameter, and, especially 
in cancerous invasion of the cervicovesical septum, it was not unusual to find the 
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g-lands Avere diAoded into Iaa^o groups : tliose tliat slioAved definite follicles 
and those that did not sIioaa^ any such germinal centers. In these three 
periods of my operatiA^c experience, tlicre aa'ctc marked difference.? 
(Table 11). 

Taih.k it 


YEARS 




rOLTACEES 

PRESENT 

rOETJCEES 

ABSENT 

PER CENT 
FOI-IJCLES 
PRB.SENT 

October, 

1980- 

-May, 

19,34 

60 

18 

77 

May, 

1934- 

-I^Tay, 

19.30 

.37 

56 

40 

May, 

1936- 

-May, 

1938 

75 

212 

26 


Tlie marked difference betAveen 77 per cent Avith follicles in the early 
group and only 26 per cent AA'ith follicles in the last group shoAA'ed 
AAuthout reasonable doubt that heavy radiation produces marked destruc- 
tion of the germinal centers. "WHiat bearing tin's may haA’^e on the groAvth 
or spread of the disease is a matter for debate. On the one hand the 
lymphocytes are probably an important aid in fighting off the inA-asion 
of this disease but on the other hand the sclerosing effect of such treat- 
ment on the tributary Ijmiph channels and glands may tend to block its 
spread to other portions of the body. 

In the cervix cases a diAusion of the histologic eharael eristics accord- 
ing to the three principal locations shoAA^ed the folloA\-ing interesting 
differences. 

TABiiE m 


LOCATION 

o 

h-t 

o 

H 

a 

O 

Q 

W 

>* 

w 

^ § 

DIFFUSELY 

CELLULAR 

Q 

s 

>-< 

O 

o 

Hypogastric 

69 

50 

34 

35 

18 

1 

Obturator 

23 

54 

33 

49 

5 

7 

External iliac 

4 

16 

15 

53 

4 

8 


The hypogastric glands shoAved follicular hyperplasia most frequently ; 
the obturator glands Avere characterized by endothelial hj^perplasia AAuth 
a considerable percentage of fatty fibrous changes, AAdiereas the external 
iliac glands situated in the loose fat of the iliac fossa AA’^ere 2Dredominantly 
of the fatty type AAuth fibrous capsule and septa. In many of these fossa 
glands, there Avas only a tiny crescent of lymphatic cells and a thin 
fibrous capsule enclosing a mass of fat. 

According to C. Sternberg hj^aline degeneration is characteristic of 
lymph glands in cases of malignant disease. Wliile aa^c had no basis for 
comparison Avith normal cases, it AAms rather striking that in 84 of the 
cervix cancers and 63 of the vnlvar cancers the hemline changes 
dominated the histologic picture (Fig- 5), so that frequently only narroAV 
strands or small agglomerations of lymphocytes remained. These hyaline 
glands comprised 17 per cent of the total number. Senility could hardlj 


TAUSSIG : STUDY OF LYJIPH GLANDS IN CANCER 


823 


liislologic characteristic. In two eases all the glands removed showed 
the typical picture of a tuberculosis. One was associated with cancer 
of the vulva and one with a cervix cancer. In the remaining cases I 
grouped them under follicular hyperplasia (Fig. 3), endothelial hyper- 
plasia (Fig. 4), hyaline degeneration (Fig. 5), fibrous fatty, diffusely 
cellular, and calcified (Fig. 6). Some difference was noted between the 
vulvar and the cervix eases as shown in Table I. It will be noted that 
endothelial hyperplasia was more common in the cervix cases, while 
follicular hyperplasia and fibrous-fatty changes Avere noted relatively 
more frequently in the vulva carcinomas. Since the atrophic changes 
associated Avith fibrous and fatty infiltration are characteristic of old 
age, this difinrence may be due to this fact, for in cerAux eases the 
aA’-erage age AA'as about 42 years, Avhereas in A-nh'ar cancer it AA’as 59 
.Years. 

It has been stated by A. 1\I. Welsh and others that radiation treat- 
ment produces a de.struclion of the ]ym)')li follicles and this Avould seem 



Fig. 5. 

Fig. 5. — ^Hyaline degenei-ation of lymph glands with marked destruction of nor- 
mal follicles and reticulum, possibly attributable in part to the pioducts of cancer 
metabolism. 

Fig. G. — Calcification of lymph glands, often a sequel to hyaline changes. 


to be confirmed by my obsei'Amtions. In the cerA^ix cases the operatiA’'e 
gland remoAml for the first three years (1930-1934) AA'as usually not 
preceded by any radiation. In the folloAving tAvo years (1934-1936) the 
radiation dosage aA'eraged onlj* about 2,400 r. units. In the last tAvo year s 
(1936-38), preliminary radiation AA'as A'eiy lieaAy, aA'eraging 5,600 r. 
units, and at times associated AA'ith a radium dose of 4,500 mg. hr. The 


Table I 
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h-4 
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CELLUL.AR 

O 

K5 
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Uervix 

96 

120 

84 

137 

30 

16 

48t^ 

^^ulva 

91 

C2 

63 

140 

10 

15 

381 
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dined to interpret oilier forms of endometriosis of the pelvic organs to 
lymphatic transport rather than to transtnbal implantation according to 
Sampson. In recent years J^^reneh witers have again emjihasized the 
occurrence of these epithelial structures in the ljunph glands of cervical 
cancer patients. Michel-Bechet found two endometrial inclusions in 13 
cases where glands Avere removed for cervix cancer. He interpreted 
them as malignant metastases. Ijcvcuf, ITerrensehmidt, and Godard in 
36 cases had similar findings and a similar interpretation. Grieouroff 
on the other hand disjiroves these conditions of malignancy and found 
typical endometrial tissue in one out of five cases where glands were 
removed at autopsy in absolutely normal cases. One recent American 
contribution to this subject deserves .sjiecial mention. ITausmann and 
Schenken in 1933 found two lymph gland endometrioses, one in a 31- 
year-old Avoinan who had uterine chorioepithelioma and one in a negress 
djdng of nonmalignant causes who had endometriosis of both ovaries as 
well as in the lymph gland. 

In my oivn series of endometrial implants in the lymph glands, it is 
significant that none were found in the 381 glands tributary to car- 
cinoma of the vulva. In 90 lymphadcnectomy operations for Group II 
or Grou]) III cervix carcinoma endometriosis Avas found in 8 cases, 
three times in tAvo of the glands removed, making a total of elcA'en 
glands that shoAved endometriosis. In addition these structures AA’ere 
found in one hypogastric gland removed at autopsy for cei’A'ix car- 
cinoma. There Avas considerable variation in the microscopic picture 
in these tAveh^e lym])h glands. Sometimes there Avas a small disc-shaped 
epithelial inclusion (Fig. S), sometimes a eysllike structure A\uth ir- 
regular contour and epithelial proliferations (Pig. 9), and in tAA’^o eases 
the picture resembled elosely the morphology of uterine glands (Fig- 
10). In all instances the endometrial metastases followed the course 
of the efferent lymph channels, lying in the large sinuses directly under 
the capsule of the gland. In none of the 41 out of 90 patients subjected 
to Ijnnphadenectomy Avho Avere over 45 years of age Avas any endo- 
metriosis found. The eight patients operated upon shoAving endo- 
metriosis, all ranged in ago from 30 to 42 years. This tends to confirm 
its relationship Avith the processes of menstruation. In three patients, 
both ovaries shoAAmd small areas of endometriosis as Avell as the Ijmiph 
glands, and in one patient there Avas in addition to this a double-sided 
adenomyosis of the uterine portion of the Fallopian tubes. In this last- 
named patient (Figs. 11 and 12) therefore Aim found six points of 
endometrial proliferation, 2 in the ovaries, 2 in the tubes, and 2 in the 
Ijnnph glands. 

By the laAV of proportion in these 9 cases of lymph gland endo- 
metriosis, Ave should have found cancer metastasis present in one-third of 
the cases, that is to say in three of them. It so happened, Avhether by 
chance or not I cannot say, that in none of the 9 Avas there such a find- 
ing. The coincidence of cancer metastasis and endometrial metastasis 
has, hoAAmver, been reported by others. Insufficient data are available at 
present as to hoAv frequently this occurs. 
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be held responsible for these changes since they 'were present in both 
cervix and vulva cases, in si^ite of the average age difference in the 
two groups. 

In those eases in which the infected cancerous ulcer had not previ- 
ously been sterilized by radiation, marked h^T^ereinia of the extirpated 
Ijonph glands evidenced either by dilated blood vessels (Fig. 7) or 
bloody infiltration of the Ipnphatic tissues, was frequentlj'- observed. 
Such glands were usualfy large and succulent, often somewhat edema- 
tous. Frequently operati^'e wound infection attended their removal. 

Without question the most interesting finding in this study outside 
of the distrilnition of cancer metastases was the frequency of glands 
shovdng endometriosis. As far back as 1898, long before the question 
of endometrial-like implants in tlie pelvis had even been thought of, 
Wertheim found on serial section of lymph glands removed for cervix 
carcinoma the occurrence of cA'stlike irregular .spaces lined by e 3 din- 



Pis- 7. — ^HyperemJa of the lymph grlands showing: marked dilated blood vessels, often 

found in infected cancers. 

drieal epitlielium. Since these epithelial structures oceiu'red rather 
frequently, 48 times in 500 cases (9.6 per cent) of cervix carcinoma and 
not in a single one of 80 eases free of carcinoma subjected to examina- 
tion of pelvic Ijnnph glands at autopsjq he concluded that these struc- 
tures were cancer metastases. Later, when in a second series of 10 
autopsies, he found a similar epithelial-like cj^'st in a patient who died 
of pelvic infection he retracted his former opinion. Those who opposed 
Wertheim ’s views of operative gland removal in eer'vdx cancer brought 
up a mass of evidence proving that such epithelial proliferations were 
found in a great variety of conditions not associated with cancer. 
Schindler in 1906 suggested foi* the first time a transplantation of 
uterine epithelium to account for these epithelial inclusions in the 
tributarj’' lymph glands. The relative frequency of their association 
"with cervix carcinoma was noted by others. Kermauner and Lameris 
found them in 11 out of 87 eases. Halban and Mestitz in 1926 stressed 
the endometrial nature of these lymph gland metastases and were in- 
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by Sampson. May we not assume that a proliferating intracervical 
carcinoma maj’’ similarly block the free exit of menstrual blood and with 
the lymphatics opened by the ulcer just above the blocking tumor give 
opportunity for transport of endometrial tissue to the tributary hypo- 
gastric and obturator lymph glands. In all of my cases the endometrial 
metastases were limited to these two groups of lymph glands. 

Turning now to tlie suljject of cancer metastases in these Ij'inph 
glands, we see in Pigs. 13 and 14 the anatomic distribution and number 
fomid in carcinoma of the vulva and carcinoma of the cervix. The 
vmlvar metastases were found in 30 out of 65 patients operated upon (46 
per eent). There Avere many patients Avith multiple metastases. The 
inguinofemoral chain Avas found inA’-oh'cd 40 times, 21 times on the right, 
19 times on the left side. In only 5 instances AA’cre the deeper glands 
found immlA'^ed; on the right side the external iliac tAvice, the obturator 
once; on the left, side the external iliac and obturator each once. i\rany 



Fie. 11. Fie. 12. 

Fie. 11. — ^Endometriosis of lymph el^ind. 

Fie. 12. — Ovary from same patient as Fie- 11. In this case two lymph glands, both 
ovaries, and both tubes showed evidence of endometriosis. 


of the larger metastatic glands in the femoral region shoAved a tendency 
to central necrosis and those associated Avith sloAv^-groAving Avell-dif- 
ferentiated cancers Avere frequently fibrotie. In 10 of the 30 cases Avitli 
metastases, both sides Avere involved. In four of the more adAmnced 
cases the glands AA^ere so firmly adherent to the Atmll of the femoral A’^essels 
that they could not be remoAmd. 

In cervix carcinoma metastases AA>'ere found in 29 out of the S3 Group 
II lymphadenectomies and in 2 out of the 7 Group III Ijunphadenec- 
tomies. In the latter gi’oup technical difficulties made a satisfactoij 
complete operation impossible. We thus have an average of 34 pei 
cent involvement for the entire gi’oup and 35 per eent for the Group 
series. In 9 patients glands on both sides AA'ere involved, and as seen 
in Fig. 14r, the distribution was more varied than in the vulvar eases. 
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No one lias to my knowledge ventured an explanation of the remark- 
able frequency of lymph gland endometriosis in cervical cancer, approxi- 
mately 9 per cent of all cases. This thought occurs to me. The im- 
portance of cervical stenosis as predisposing to the retrograde flow of 
the endometrial ]iartieles relea.scd at menstruation has been stressed 



Pig. 8.— Small endometrial implant beneath the capsule of a lymph gland. 
Pig. 9.— Epithelium-lined cysts of endometrial origin found in lymph gland. 
Pig. 10. — Typical endometrial proliferation in a lymph gland. 
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Fip. 15. Piff. 16. 

Pifj. 15. — Edge of large subcapsular metastatic carcinoma of lymph gland. 

Fig. 16. — Metastatic carcinoma in lymph gland as.sociatcd with large germinal 
follicles. 


Fig. 18. 



Fig. 17. 

Fig. 17. — Anatomic distribution of glands removed in Group II cancer of the cervix. 
The left hypogastric gland so densely adherent to the external iliac vein as to requii 
resection of this vessel to effect gland removal. 

Fjg.. 18. Same case as Fig. 17. Cross-section of adlierent carcinomatous hypogas- 

tric lymph gland. 
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Noteworthy was the rarity of metastases in the external iliac group, 
noted only in one patient. The left side was far more frequently the 
site of Ijonpli gland spread, 30 glands compared to only 18 on the right 
side. The hypogastric glands were affected 33 times out of a total of 
48 carcinomatous glands, an average of 68.75 per cent. 



Pis'. 13. — ^Anatomic distribution of cancer metastases in lymph glands associated 
with vulvar carcinoma ; right inguinofemoral lymph chain, 21 ; left inguinofemoral 
lymph chain, 19 ; right external iliac, 2 ; right obturator, 1 ; left external iliac, 1 ; left 
obturator, 1. 



. Pig. 14. — Anatomic distribution of cancer metastasis in lymph glands associated 
With cervix carcinoma : right hvpogastric, 13 ; right obturator, 4 ; right ureteral. 1 : 
left hypogastric. 20 ; left obturator. G ; left ureteral, 3 ; left external iliac. 1. ■ 
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of the endometrial character of these lesions lies in their association with 
ovarian endometriosis in throe instances. The frequency of lymph gland 
endometriosis in cervix cancer may possilily be explained by a blocking 
of the cervical canal with open lymph gland channels above the point of 
blocking. 

Cancer metasta.ses occurred in 46 per cent of vulvar cancers and in 35 
per cent of Group II cervix cancers. In vulvar cancer the inguino- 
femoral chain w'as most often involved ; in cervix cancer it w'as usually 
the hjqDogastric glands. 

The operative complications and mortality in these ljunph gland opei’a- 
tions w^ere relatively slight. Four out of 53 Basset opei’ations ended 
fatally (7.5 per cent), and only 2 out of 83 patients wlio had Ijunphad- 
enectomies for Group II cervix cancer died (2.4 per cent). 
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The size of the metastases varied from a microscopic subcapsular nest 
ill the efferent sinuses to huge masses distending the Ijanph gland and 
leaving only a narrow rim of lymphocytes beneath the fibrous capsule 
(Fig. 15). Out of 36 Group II lymph glands showing carcinoma, it was 
found that 13 were characterized by follicular hyperplasia (Pig. 16), 2 
by endothelial hyperplasia, 11 by hyaline degeneration and fibrosis, and 
10 by a diffuse structureless distrilnitioii of lymphatic tissue. We can 
therefore make no deductions as to what type of Ijmiph gland is most 
frequently the seat of cancer metastases. Wlierever the metastatic 
nodule was small and the structure of the gland well preserved, it was 
evident that the point of entrance was in the capsular sinuses of the 
efferent vessels. 

A few points as to operative complications and mortality in these 
lymph gland operations maj'’ be mentioned. In the vulvar cases 
where the Basset double-sided gland removal with vulvectomy was 
the operation of choice, some degree of postoperative wound necrosis 
occurred in about 90 per cent of the cases. The average age of 59 j^ears 
and the debility of manj’' of these patients partly accounts for the poor 
healing. It also was a factor in the mortality rate, which owing to 2 
recent postoperative deaths is now 7.5 per cent, 4 out of 53 complete 
Basset operations with milvectomy. The lymphadenectomies in cervix 
cases, although involving a laparotomy, were done in younger in- 
dividuals. There were only two deaths in 83 Group II cases, or a 
primary mortality of 2.4 per cent. The chief complication in this group 
was operative hemorrhage. In two jiatients this could only lie controlled 
by clamps and a pack which were later removed without complicating 
infection. In 4 instances the external iliac vessels (Figs. 17 and 18) 
were ligated or resected with the adherent glands. 

CONCLUSIONS 

A total of 1,271 lymph glands removed for carcinoma having its 
primary seat in the ^aiiva or cervix showed a fairly constant anatomic 
distribution of the tributary lymph channels. 

The five groups studied in this series were the inguinofemoral chain, 
including Cloquet’s gland, the external iliac glands, the obturator 
glands, the hjqpogastrie glands, and the ureteral glands. 

In 864 glands of this series, available for furtlier microscopic study, a 
great variety of histologic changes Avere noted. ^ Follicle hjqierplasm was 
relatively frequent in the inguinofemoral chain and in the unradiated 
pelvic lymph glands. In the external iliac group fatty infiltration Avas 
the usual picture. 

There AAms a striking absence of lymph follicles in those glands that 
had been subjected to heavj^ preoperative radiation, so that theie is 
little doubt that follicles are destroyed by this treatment. 

The frequency of hyaline degeneration points to a possible connection 
betAA^een this pathologic change and the products of cancer metabolism. 

Nine cases of endometriosis in the lymph glands indicate a high inci- 
dence of this anomaly A\dth cancer of the cervix. Confirmatory evidence 
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Coj,i,ix’'i'j;i) Fjvk- and Tkn'-Ykau lUcsin/rs of 'J'ni;ATMKN’T of CAUcixojrA 
OF Tin: Cervix 



DATE OF 

'I'KEATMENT 

rATIE»\T.S 

TREATED 

FIVE-YEAR ! 

SURVIVORS 

TEN-YEAR 

SURVIVORS 

.^-lJ.^^BER' 

PER 

CENT 

.VUJIBER 

PER 

CENT 

NUSIBER 

PER 

CENT 

Ljmch 

1916-1927 

186 

mm 

41 

22.0 

34 

18.3 

Ward and Sackett 

1919-1927 

344 


85 

24.7 

62 

18.0 

U. of P. .Series 

1920-1927 

304 

100 

71 

23.3 

57 

18.7 

Totals 


834 

100 

197 

23.(! 

wmm 

18.3 


regardless of iiiefliods of trealiiieiit the fivc- 3 'ear survival rate is near 20 per cent. 
Studj' of the composite group made up of Ward’s, L\-ncli’s, and our cases shows 
that of 107 iiatients who survived five j'ear.s, 77.6 per cent lived fen or more j'cars 
after treatment. 

The second approach to our evaluation oi‘ the five-year criterion is con- 
cerned with an entirely different grouii of cases. Of all the patients 
treated for cervical carcinoma in our clinic from 1913 through 1927 
87 Avith microscopic proof of cancer have survived five or more years, 
hlvery patient in tliis group has been traced to the present time. 

Number of paiients 
90 



Chart 1. — Mortality subsequent to flve-year survival of 87 patients treated, 1913 to 


Chart 1 shows the follow-up data on 87 patients who survived from live to twentj'- 
five years after treatment. The first column shows the total mortality and the fol- 
lowing columns depict the time of death subsequent to five-year survival. The total 
mortality in this group is 29 per cent. Most of the deaths occurred in the second 
live-j'ear period following treatment. The explanation of this will be found m 
Chart 2. 

Chart 2 presents the causes of death under three categories, (1) from e.xtension 
or recurrence, (2) from unknown causes, and (.3) from causes other than c.anccr. 
.Sixteen patients . (18.4 per cent) are known to have died of cancer. It will be noted 
that most of these deaths occurred in the second five-year period after treatment. 
Uonr other patients have died of unascertained causes; if these four deaths be con- 
sidered due to cancer, the total cancer deaths in tlie group are 20 (2.3.0 per cent • 
After surviving 12 or more years 5 patients died from causes not related o 

























AN EVALUATION OF THE FIVE-YEAR CRITERION IN 
CARCINOMA OF THE CERVIX^' 


Robert A. Kijibrough, jM.H., and Pendleton ToirpiaNs, M.D., 

Philadelphlv, Pa. ’ 

(From the Gxjnecotoyical Service of the Uxiiversitij of Pennsylvania) 

'T'HE arbitrary five-year criterion tends to direct interest in the results 
of radium treatment of carcinoma more toward five-year than toward 
permanent results. That patients not infreciuently die of recurrence 
ot the original growtli long after tlie five-year mark, is a fact well 
known to all of us. The pre.scnt study is an attempt to evaluate five- 
.^'ear survival as an index of the permanent cure of eermcal carcinoma. 

The first approach was to determine the number of patients who sur- 
^^ved ten years in proportion to the numlier of five-year surmvors in a 
group of 304 primaiy eases of cervical carcinoma treated A\Ith radium 
at tjie Hospital of the University of Pemisylvania from 1920 through 
p27. The series begins Avith 1920, when Dr. John G. Clark discontinued 
hysterectomy and adopted radium therapy for all eases of cerAucal car- 
cinoma. Patients treated since 1927 are excluded so that our ten-year 
results could be laioA\m. Stage V (Schmitz) cases arc not included 
because procedures other than irradiation were employed in tlieir treat- 
ment. 


Microscopic confirmation of the diagnosis of carcinoma was obtained 
all but six of the patients in this series Avho survived five or more 
years. It seems unfair to rule out all of the cases in Avhich there AA^as 
no biopsy, as by so doing 60 adA'anced fatal cases AA'ould also be 
eliminated and thus falsely raise tlie percentage of five-year survivors. 
Follow-up data Avere obtained in 97.3 per cent of tlie entire group. The 
tmfolloAAmd cases are included and counted as dead. 


Table I. Five- and Ten-Year Eesults of Eadiusa Treatjient of Carcinoma of 

THE Ceratx (1920-1927) 


PATIENTS TREATED 

FIVE-YEAR SURVIVORS 

TEN- YEAR SURATVORS 

301 (100%) 1 

30 per cent of those tvho liv 

71 (23.3%) 

ed five years survived ten o 

57 (18.7%) 

r more years after treatment. 


As shown in Table I, 23.3 per cent of the treated patients survived five or more 
years, and 18.7 per cent of the original group lived more than ten years after treat- 
flieiit. In other words, four-fifths of those who survived five years lived at least ten 
jears after treatment. 

In Table H are recorded the five- and ten-year survival rates recently reported by 
Ward and Sackett from the AVoman’s Hospital of New York and those of Prank 
kjTich from the University of California Clinic. Although the latter statistics have 
Rot been published, Lynch has kindly given us permission to use them. The striking 
uniform ity of these results confirms AVilliam P. Healy’s oft repeated statement that 

'Read at the Sixty-Third Annual Meeting of the American Gj-necological Society, 
Asheville, N. C., May 30 to June 1, 1938. 
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DISCUSSION or PAPERS BY TAUSSIG, AND KIMBROUGH AND 

TOMPKINS 

DR. BROOKE M. ANSPACII, PniLADnr.PiUA, Pa. — ^D r. KimbrougiU.s paper brings 
out tlio fact tliat while five j’ears as an arbitrarj' period doe.s not indicate the final 
salvage of patients with carcinoma, it is a very reliable index of the way things 
are going. His statistics indicate that 71.2 of the five-year salvage and 8G per cent 
of the ten-year salvage is likely to be maintained. 

There must be considerable difTerence in our attitude toward cancer of the cervix 
and cancer of the vulva. Yulvectomy followed by a bilateral extirpation of the 
glands may be likened to that for breast cancer where with the breast and the 
pectoral muscles the surgeon removes all of the lymph tissue in the axilla. Both 
of these procedures bear relatively little risk. In both instances the areas arc more 
easily accessible and the mortality is low. It is a ditTcrent matter with cancer of 
the cervix, for here there is much more difficulty in the removal of the diseased 
glands. 

Adenectomy supplementing treatment wth radium involves certainly less risk 
when it is confined to the removal of the carcinomatous glands. But a complete 
pelvic adenectomy must cany with it a higher primary mortality than adenectomy 
in carcinoma of the vulva. 

Dr. Taussig’s studies ma)* be intei-pretcd as giving an additional reason for de- 
pending to a gi'eat extent upon radiation in the treatment of cancer of the cervix, 
for he found that the larger the dose of radon units the gi’eatcr the effect upon the 
lymph follicles in the pelvis. If the ljunph nodes are affected, the cancer nests in 
them are exposed to the same influence and the types of cancer cells amenable to 
radiation are favorably influenced. This does not mean that radiation destroys 
the cancer nests uniformly, since they were present in 34 of Dr. Taussig’s lympli- 
adenectomies. 

His findings relative to endometriosis suggest the probability that the lymph 
glands of the pelvis arc not uncommonly the seat of this disease, and if they are 
it would lend color to the theory of the direct growth or deportation of the 
endometrial tissue, either through the lymphatic spaces or the tube.s, rather than an 
explanation of endometriosis on the grounds of an early metaplasia of the ceUs that 
originally line the peritoneal cavity. 

DR. CHARLES A. BEHNEY, Piiii.adelpiiia, Pa. — Three reports (Ward and 
Sackett, Lynch, Kimbrough) have independently shown the ratio of tlie ten-year 
to the five-year salvage in carcinoma of the cervix treated with radium. The grand 
total of the three series becomes numerically important. One can now safely expect 
a ten-year salvage of 75 per cent of the patients who have survived five j'ears. It is 
interesting in this connection to note that Shaw, reporting a series of 154 patients 
with carcinoma of the cervix treated by the Wertheim operation, found that 72 per 
cent of those who survived the five-year period were living and well ten years after 
operation. 

Though less reprehensible it is just as incorrect to depreciate cures as to ex- 
aggerate them. It has always seemed unfair to attribute all deaths in patients who 
have had carcinoma to the disease. If other studies of the cause of death after 
five years’ survival confirm Dr. Kimbrough’s findings, a basis for more accurately 
estimating end results will be available. 

It has been stated that high voltage x-ray therapy will not destroy carcinoma 
cells in the lymph nodes of the pelvis. Those of us who have seen carcinoma in the 
cervix, the fundus, the ovaries, and throughout the peritoneal cavity melt away 
after deep x-ray therapy doubt that the discovery of cancer cells in lymph nodes 
after irradiation proves that in these nodes carcinoma is never destroyed by this 
therapy. Br. Taussig’s observation that the lymph follicles decreased as the ir- 
radiation dosage was increased indicates that there is a marked irradiation effect on 
these nodes. I should like to inquire whether he has a record of the comparative 
IjTuph node metastases found with the different irradiation dosages. 
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original cervical malignancy, viz., (1) Ludwig’s angina (autopsy), (2) cirrhosis 
of the liver (autopsy), (3) cardiorenal disease at G8 years of age, (4) "old age” at 
75 years, (5) pneumonia at 44 years. 

Although 44 of our patients survived more than thirteen years, no 
death attributalile to cancer has occurred longer than twelve years 
after treatment. 

Chart 3 depicts in another form Ihc follow-up data on the groups of patients 
who survived five and ton years, respectively. 

Number of deaths 



Chart 2 Causes of mortality of 25 patients subsequent to five-year survival. 



87 FIVE YEAR SURVIVORS 



nn 
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Living 

Concer deaths 
Non-concer deolhs 
Couse of deoth unknown 


Chart 3. — Present status of five- and ten-year survivors. 
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Seventy-eight per cent of 197 patients wlio survived five years lived 
10 or more years after treatment. 

Of 87 patients who survived five years after treatment, approximately 
20 per cent subsequently died of cancer. 

Seventy-two patients survived more than ten years and only 4 per cent 
of these died of cancer. 

Forty-four patients lived thirteen years or more after treatment and- 
none of these has died of cancer. 


The complete fcllow-up records which made this *we 

measure to the untiring efforts of Miss Etta Jones, to whom ve 
indebtedness. 


are due in large 
acknowledge our 
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In a series of more than 800 cases of the radical vaginal operation our mortal- 
ity rate was only about 3.9 per cent in comparison with the mortality of laparotomy, 
which, according to the statistics of the best men like 'Wertheim and Bonney, is as 
high as 15 per cent; in others even higlicr. For this reason we have felt that we 
should stick to the vaginal operation; all the more so because radiation treatment 
might take care of the glands. However, I begin to doubt whether this belief is cor- 
rect after hearing what Dr. Tiiu.«sig has said regarding the ctTcct of radiation on 
carcinomatous glands. 

Since the year 1910 I have .systematically combined operation with radiation. 1 
introduce radium immediately after the do.sing of the peritoneum in the radical 
vaginal operation, and radiate later with x-ray and radium. Mj' results, which were 
first published at the International Congress in Stockholm, 3P2S, showed nearly 31 
per cent of absolute cures resulting from the v.aginal operation. Since then, I 
believe, mj' results have been even better. 

I do not think that. radi;ition on the one Imnd and operation on the other Iiiin/l 
will be the final solution of the problem of cancer treatmenl. Since 1920 I have al- 
ways advociited the so-called elective treatment, that is, I think that, the method of 
treatment should be adapted to the general and local conditions in each case. I do 
operate on all operable cases if there is no contraindication against operation, ily 
routine procedure is the radical vaginal operation; laparotomy is used exceptionally. 
In every case I introduce radium during the operation and use prophylactic radia- 
tion with radium and x-ray later. In all inoperable cases radiation is used and 
also in some operable cases, especially in the so-called borderline cases and when the 
condition of the patient is not good. With this selective treatment I have obtained 
between 3S per cent and 39 per cent absolute cures. 

Dll. CUETIS F. BUENAM, Baltimore, Md. — In general, the ten- or fifteen-year, 
and twenty-year cure rates, reported bj' Dr. Kimbrough, coincide with our own ob- 
servations, which I reported in 1931. I recently saw a woman who had been treated 
in 1911 for cancer of the cervix by radiation, and who is still well. We have two 
other cases from that year. 

My impression is that late recurrences are most likely to occur in those cases 
which originally were extensive, inoperable or borderline. The early cancers treated, 
that remain well for five years, usually stay well. It is, therefore, of interest in 
such reports as Dr. Kimbrough’s to state the extent of the disease at the time of 
the original treatment. 

Dr. Taussig, apparently, limits a removal of the pelvic Ij’mph glands to cases in 
Groups 2 and 3. Undoubtedly, there is a greater incidence of lymph gland metas- 
tases in these advanced cases than in Group 1. Nevertheless, many of these do 
have nietastases. The pei’centage of cures of early cases for different years, has 
varied from 100 per cent to 25 per cent, and this variation has been due almost 
exclusively to glandular nietastases. 

I must take exception to Dr. Taussig’s statement that carcinoma involving the 
lymph glands of the pelvis cannot be eradicated by x-ray. I am quite sure that it 
can be in a considerable number of cases. It should be borne in mind, however, that 
there is a vast difference in ray sensitivity between different cases. I do not think 
this is due to the differences in histologic grading, but principally to differences in 
indiridual resistance of the patients concerned. So far as I know, we have never 
seen a case cured where there has been definite involvement of the glands above 
the pelvis in the retroperitoneal lumbar region. 

A do.sagc of 5,000 r. units to the glands themselves, which Dr. Taussig says is the 
amount used in his cases, is a considerable one, and to give it safely, one should 
take from three to six weeks or even longer. My associates and myself, on the 
average, have used less milligram hours than most of the groups in this countp' 
and abroad. Nevertheless, in recent years, since we have begun using x-ray m 
conjunction with the radium, our tendency has been further to reduce the radium 

dosage. 
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In reviewing our records at Philadelphia General Hospital we find that 63 
patients witli microscopically proved carcinoma of the vulva have been admitted 
since 1922. Of these only five are still alive. These depressing results are doubt- 
less due in part to our lack of Dr. Taussig’s skill, and in part to the fact that in 
all of our patients the disease was well advanced. Twenty-six per cent of -them 
lived less than one month after admission and 60 per cent were dead before six 
months had elapsed. 

Of the 5S patients who died on our service, the neoplasm originated on the clitoris 
in 15, and on other portions of the vulva in 43. As a gi'oup, those with carcinoma 
of the clitoris were younger than those whose growth originated in other portions 
of the vulva. Squamous cell carcinoma was the predominant type and the majority 
of tumors were of the more radioresistant grades. There was one patient with 
sarcoma of the clitoris. 

Thirteen of our patients were examined post mortem. In 4 of these, metastases, 
proved histologically, occurred in more distant situations than the inguinal nodes, 
the vagina, the rectum, or the bladder. The metastatic sites were as follows: lungs, 
pleura, liver, spleen, adrenals, kidneys, and nodules in the skin of the thigh. The 
occurrence of distant metastases, 31 per cent, in our series of vulvar carcinoma is 
strikingly like that found in our series of carcinoma of the cervix, 33 per cent. 

Dr. Taussig’s observations and the results he has secured indicate that extensive 
vulvectomy, with excision of all the regional nodes, and high voltage x-ray irradia- 
tion is the best treatment for patients in whom the disease is not too far advanced. 
For those in the latter stages of the disease, good palliative results can be secured, 
fairly consistently, nuth high voltage x-ray therapy. 


DE. LEWIS C. SCHEFFEY, Philadelphia, Pa.— I n a group of 101 patients 
treated with radiation from 1921 to 1928 on the Gynecologic Ward Service, Jefferson 
Medical College Hospital, we obtained a five-year salvage of 28 patients, or 27.7 per 
cent. Of these, 19 patients, or 18.8 per cent, were alive at the end of the ten-year 
period. This shows that 67 per cent of the 28 patients living for five years were 
salvaged for ten or more yeai's. If we include 2 patients who died in the tenth 
year, but not of cancer, it would raise the ten-year survival rate of patients salvaged 
for five years to 75 per cent, corresponding approximately to Dr. Kimbrough’s find- 
ings. 


PEOFESSOE LUDIVIG ADLEE, formerly of Vienna.— Although I cannot give 
you exact figures since I was unable to bring my notes and papers from A’^ienna, I 
think that I may have a slightly higher percentage of cancer patients living after ten 
and fifteen years than Dr. Kimbrough’s figures show. His investigations are impor- 
tant since it has been suggested that one should not take the five-year cures but only 
the ten-year cures as permanent. As the time following treatment increases, our 
patients become older and therefore, of course, their life expectancy decreases, 
with the result that more die from other causes. According to strict statistics 
deaths of all patients are considered as recurrences unless it is proved by post- 
mortem that the patient was free from a recurrence. Furthermore, the greatest 
part, about SO per cent, I think in ray cases it may be between 80 per cent and 
90 per cent, of the women cured after five years are still living and free from 
cancer after ten years. For these reasons, therefore, I thin ' le en year or le 
fifteen-year standard should not yet be adopted. 

I would lilm to ask Dr. Taussig whether he has also rep- 
tile involvement of the glands in cervical cancer does not a wajs o ^ , 

ical route? One finds the glands in the pelvis uninvolved sometimes and yet in t e 
same individual glands higher up will be found to be cancerous. 

In tMs connection I sLouIfl like 

removed glands were carcinomatous, the patient wa ry ^ ef„tpmprit This 
from recurrence after five years. Schauta’s statistics prove ^ iTicfpnd 

is one reason why the pupils of Schauta have stuck to the vaginal operation instead 

pf adopting Wertheim ’s laparotomy. 



MASCULINIZING TUMORS OF THE OVARY 
(ARRHENOBLASTOMA, ADRENAL OVARIAN TUMORS)* 

With Report op 6 Additiokal Cases of Arrhenoeeastoma 

Emil Novak, M.D., Baltimore, jMd. 

(From the Department of Gyneeology, Johns Jlopkins Medical School) 

N otwithstanding tlieir relative rarity, no group of ovarian 
neoplasms has excited more interest in recent years than those 
which have been shown to produce stinking biologic effects upon the 
sex characters of the individual. That tumors of the ductless glands 
may bring about remarkable endoerinopathies had been known long 
before we began to speak of masculinizing or feminizing tumors of 
the ovaiy. Perhaps the first demonstration of this, on the basis of 
histologic and clinical rather than hormonal studies, was in the ease 
of the pituitaiy. Although the groivth hormone of the hypoiihysis 
has not yet been isolated, it has long been accepted, and on good 
scientific grounds, that overproduction of this hormone by adenomas 
involving the eosinophilic cells, the normal producers of the growth 
hormone, is the responsible factor in acromegal.y and gigantism. 

Since then an imposing group of syndromes has been shown to be 
due to tumors of one or other of the endocrine glands. Among such 
tumors the following maj’- be mentioned as producing clinical syn- 
dromes which are rather clearly defined, viz., eosinophilic adenoma 
(alread}’’ mentioned), basophilic adenoma and chromophobic adenoma 
of the pituitary, adenoma of the parathyroid, adenoma involving 
the islands of Langerhans in the pancreas, adenoma or carcinoma of 
the adrenal cortex, tumors of the adrenal medulla, and certain tumors 
of the gonads, male and female. 

By contrast with the feminizing tumors which constitute the granu- 
losa cell carcinoma group, the masculinizing variety^, the an-henoblas- 
tomas, are quite rare. The former make up approximately 10 per cent 
of all primary carcinomas of the ovary, and we have encountered, in 
our own material, and in that sent in from other clinics, no less than 
68 instances. On the other hand, I have been able to collect from the 
entire literature only 45 eases of arrhenoblastoma, to which must be 
added the 6 cases included in the present report. In 1933 Sedlaczek^ 
was able to collect only 27, and in 1934 Kleine- added 8 more, includ- 
ing 4 of his own. Since then, additional cases have been reported by 
von Szathmary,^ Phelan,^ Gnassi,® McLester,® Baldwin and Gafford,' 
Young and Te Linde,® Schiller® (also reported by Poderl), SehockaerV® 
Miller^^ and Norris.^® The case reijoided by Behrend and Levine^^ 

♦Bead at the Sixty-Third Annual lileeting- of the American Gynecological Society, 
Asheville, N. C., May 30 to June 1, 1938. 

note: For lack of space, parts of this article and Pigs. 2, 3, 4, 7, and 17 have been 
omitted but the complete paper may be had In the author's reprints. 
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DE. KIMBROUGH, Jk. (closing). — For statistical reports I am still in favor of 
tlie five-year criterion but in using it we must bear in mind that subsequent to fivc- 
j-ear survival approximately 20 per cent of patients will probably die of cancer. 

DR. TAUSSIG (cln.^ing).— So far as cervix cancer is concerned there is no doubt 
lliat Group 11 cases are greatly benefited I)y tlie gland removal ojieration. I have 
now performed S6 such operations and have had but two deaths. That means that 
it is a safe operation so far as my individual experience is concerned. The mortal- 
ity is much higher in the Bassett hanph gland removals for cancer of the vulva. 
It is easy to remove the pelvic glands in this way, and I am convinced that, while 
we are eliminating only two-thirds of the possibly carcinomatous glands of the pelvis, 
we have made a definite step in advance. 

We have all seen the failure of heavy x-radiation to influence lymph gland 
metastasis. It is the experience of most x-ray men, that regi'ession by this method 
is temporary, and that surgical removal of the glands is necessary for permanent 
cure. 

On the question of endometriosis in lymph glands, it should be remembered that 
Wertheim, when he first began to perform his operation for cancer of the cervix, 
found in 48 out of 500 operations peculiar epithelial structures in the lymph glands. 
He thought they were carcinomatous at first but later finding them in noncan- 
cerous patients gave up the idea of classifjdng them as such. Recent work has 
shown that these arc definitely of endometrial origin. I would like to suggest the 
following explanation of the marked frequency of lymph gland endometriosis in 
cervix cancer. It occurs in 9 per cent of such cases according to Wertheim ’s figures, 
and in my own series there was .approximately the same percentage. In recent 
reports of French operators there has been a similar high incidence of Ijanph gland 
endometriosis. !My theoiy is that since the eciafix is partly or completely blocked 
by the carcinoma, the endometrial particles at menstruation cannot gain an exit 
through the cervical canal. Above the point of carcinoma blockade there are open 
lymph channels and through these the particles of endometrium are readily earned 
out through the Ijanphatics to the tributary glands. 
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Clhucal Feaiwcs. — Ari'JioDoW.-islojiia oj’ tlic ovary ocem-s 7no.st J’rc- 
queutly in relatively young patieuls, tlie dceade l)etwecji 20 and 30 
showing the largest incidence. The youngest patient, so far as I can 
find, was 15. It is j-elatively rare Injyond the nienopanse, though 
i-ather surpiu'singly, all 4 ot‘ the gj-onp recently rej)orted hy Kleine* 
Avere bej^ond 50, and Meyer lias describcfl such a tinnor in a patient of 66. 

The clinical course of these patients is chai’act.eristieally divisible 
into two phases. Tliei-e is first a stage of defeminization in Avhich 
certain t.ypieal feminine characteristics arc subtracted fi-om the pa- 
tient, and this is followed, Avith possible overlapping, by a stage of 
maseulinization, in Avhieh certain positiAm jnascnline characteristics 
are added. Chief among the defeminization symptoms are amenor- 
rhea, atrophy of the breasts, and loss of the subcutaneous fatty de- 



Fig- !• — Extreme facial hirsutism in a case of female pseudohermapliroditi.sm clue to 
adrenal cortical hyperplasia, as was later demonstrated by autopsy. 

IDOsits Avhieh are responsible for the rounding of the feminine figure. 
Of the mascidinization signs, the chief are li3’-pertroph3^ of the clitoris, 
hirsutism, and deepening of the Amice. 

The first symptom noted by most patients is amenorrhea, Aidiieh 
may come on abruptly. Eegression of the mammaiy glands soon 
occurs. Changes in bod3’’ contour ma3’' not be conspicuous and are. 
often not noticed b3^ the patient hei-self or at least not until hirsutism 
has developed. The abei-rant groAvth of hair, in m3^ experience, does 
not usually reach the degree observed Avith adrenal cortical lesions. 
For example. Fig. 1 shoAA^s the very heavy facial groAvth of hair in a 
patient A\dth bilateral cortical h 3 ^perplasia, as proved b 3 ^ operation, 
though no lesion of the ovary Avas present. In arrhenobla.stoma pa- 
tients tlie facial hirsutism may be sufficiently heaA^y to compel daily 
shaAmig. In addition there may be extensive hir.sutism of both the 
upper and loAver extremities, Avith perhaps also much hair on the 
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ll)3G 1 am omitting, ns both tlie clinical and pathologic descriptions, 
as well as the photomicrograph of its histologic appearance, make it 
seem extremely doubt I’nl. 

Gross Pallioloffy . — These limiors, us ciicouiUeiccl ul operation, are usually of 
moderate sir.c, and may be very small, though in a number of reported instances they 
have reached large proportions, oven to the size of a man’s head. Characteristically, 
especially when of small size, they are solid tumors, though they not infrequently 
exhibit one or more cystic areas, and in the larger tumors the cysts may bo of large 
size. Tile color and consistency are variable, depending upon their widelj' differing 
histologic structure. They may be grayish, with frequently areas of definitely yel- 
lowish hue, but in some, the color of the cut surface is bluish, purplish, or reddish- 
blue. The consistency may bo quite firm in some cases, but degenerative changes 
are common, as is iiemorrliage. In some reported instances, especially those of the 
testicular adenoma type, the tumors have been described as of clastic feel, like nor- 
mal testicular tissue. 

Microscopic Examinctiion . — A description of the microscopic characteristics of 
arrhenoblastoma is not easy, because of the extreme variations which may be en- 
countered in different cases, and in different parts of the same tumor. At one 
extreme is the highly diff’orontiated variety corresponding to the testicular adenoma 
described by Pick in lOOff, and characterized by a very definite tubular structure, 
reproducing more or less {lorfcctly the structure of normal testicular tubules. At 
the other extreme is the very undifferentiated variety which at first sight may be 
considered a typical sarcoma, and in which only very careful study of many blocks 
may reveal the presence of sex-cordlike structures, or imperfect tubules, or lipoid- 
containing cells corre,sj)onding to interstitial cells. Finally, in the group designated 
by Meyer as the intermediate, one finds usually a varying number and distribution 
of definite tubular structures, interstitial cells, and of cell columns arranged in rather 
zigzag fashion, quite like the sox cords seen in the early development of the gonads. 

# ® e 

Malignancy. — Wliilc aiTlionobla.slonia is properly classified as a malig- 
Jitiiil funior, there is no doubt that its degree of malignaney, like that of 
granulosa cell carciuojua, is niuch less than that of ovarian cancer in 
general. On the other hand, it must be remembered that many of the 
reports of this newly-recognized and interesting tumor tj^pe have been 
made very soon after their observation, so that one cannot always he 
certain whether or not later recurrence had occurred. Even so, there 
are already available sufficient reports to indicate that in some eases 
the tumor may exhibit highly malignant characteristics. The ease 
pi’eviously reported from this laboratory (Novak and Long) terminated 
fatally^ as did also 2 cases reported by hlejm!’. Moreover, recurrence of 
the tumor occurred in the case mported by Taylor, Wolfermann and 
Kroek, that of Kleinhans, and also in the recent case of von Szathmaiy. 

On the other hand, in the gi’cat majority of eases reported in the 
literatui’e, the patient has remained Avell after removal of the ovary, in 
spite of the fact that the oiDeration performed was most frequently of 
conservative nature, usually unilateral salpingo-ooi)horectomy. It is 
too soon as yet to offer any worthwhile figures as to the frequency of 
recurrence and the degree of malignancy, but on the basis of the 
literature to date there is ample justification for the statement that the 
degree of malignancy of these tumors as a class is far lower than that 
of ovarian cancer iii general. The same statement can be made con- 
cerning granulosa cell cancer and disgerminoma. 
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about 104.5° F. for a uunibcr of day.s. TJie following month, how- 
ever, the period occurred, and has been entirel.y normal in character 
and rhythm since that time, 

A.nother rather prompt evidence of refeminization is the develop- 
ment of the breasts, so that within a few months they are often quite 
normal. The same thing applies to the general body weight and the 
body contour. 

When we come to the po.sitive manifestations of maseulinization, 
however, we find that these disaiipcar much more .slowly than tho.se 
of defeminization, and often incompletely. When hypertrophy of the 
clitoris is very marked, the organ may remain abnormally large, so 
that amputation may be called for. In the milder cases, however, 
regression is definite though sometimes rather sIoav. The disajipear- 
anee of the abnormal hair groAvth is often a rather slow process, re- 
quiring many months, though in many re])orled eases, as in my Case 

I, the recession has been much more rapid. 

In a number of the reported ca.ses, pregnancy has been observed to 
occur after removal of the tumor. One of my patients (Case 2) has 
had tAvo pregnancies in the tAvo years .since operation, though she 
miscarried each time. Another (Case 4) gave birth to a liA'iug full- 
term child fourteen months after operation. Sedlaezek, in the 27 
cases collected by him, found that 5 patients had become pregna.nt, 2 
AAuthin two years folloAving operation. 

CASE REI^ORTS OP ARRHENOIU.A.STOMA 

Case 1. — This jjatient, aged S.'j, was referred to me on October 20, 1937, by Pr. 

J. G. Ilowell, of Catonsville, Md. She had been quite normal until November of 
1936, when menstruation, wliich had previously recurred at regular four-weekly in- 
tervals, had ceased abruptly. There had been one full-term pregnancy seven years 
previously. During the past ten or eleven months she liad developed a considerable 
growth of rather long downy hair on the upper lip, checks, and chin. The legs and 
arms had been somewhat hairy since puberty, but the hair growth on the extremities 
had recently become much heavier. The breasts had become much smaller and 
flatter, and since June the patient had been .suffering, as she said, with a persistent 
"laryngitis” which made her voice rough and much deeper than formerly. She had 
herself noticed an enlargement of the clitoris. Recently there had been occasional 
aching pain in the right lower abdomen. There had been no impairment of libido. 

The examination showed the weight of the patient to be 119 pounds, and her 
height 5 feet, 5 inches. The contour of the figure was rather angular, and the breasts 
were very flat (Fig. 2). Tlie hairy growth was as above described, wth also a 
heavy growth covering the lower abdomen and vith a distinctly masculine crines. 

Pelvic examination showed moderate but definite hj-pertrophy of the clitoris, 
which measured 4% cm. in length, with a much thickened bodj', and a glans some- 
thing over 1 cm. in diameter. The uterus was rather small and pushed slightly to 
the left by an ovoid, freely movable mass of rather elastic feel, about the size of a 
lemon, eridently a small tumor of the right ovary. The left adnexa were normal. 
In view of the history and the pelvic findings, a jn’esumptive diagno.sis of arrheno- 
blastoma was made. 

Operation, on Oct. 27, 1937, revealed the tumor of the right ovary to be about 
the expected size, with smooth external surface, and of clastic feel, so that ex- 
ternally it resembled a cj’st, tliough when it was later cut into, it proved to be an 
entirely solid growtli, as will be described below. The left ovary was below the 
average size, with a whitish, opaque, and rather corrugated surface, and with no 
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abdomen and chest. In some cases, on the other hand, the hirsutism 
may be very moderate, and the pubic hair may retain its charac- 
teristically feminine horizontal upper border, as in my Case 1. 

At this point I may again emphasize that hirsutism in itself is not 
necessarily an evidence of maseulinization. There are many other- 
wise typically feminine patients, who menstruate normally, and bear 
many children, and Avhose physical and psychologic characters are 
otherwise perfectly feminine, who nevertheless show extensive hirsut- 
ism, as every gynecologist knows. While the adrenal is undoubtedl.y 
concerned with both hair distribution and sex characteristics, there 
is no evidence that the two functions are combined in the same cells 
or gronj) of cells. As a matter of fact, there is reason to believe that 
the frequent association of hirsutism witli more characteristic nias- 
culinization phenomena may be incidental, as a result of associated 
involvement of two separate cel! types or groups. 

The loss of the typically munded female contour may be pronounced 
or it may be only slightly marked, and the duration of the tumor as 
well as the degree of its seci’etory actiA'ity, would seem to explain 
these individual variations. Loss of body weight is a common obser- 
vation, as would be ex^meted from the decrease of subcutaneous adi- 
pose tissue. 

The changes in the patient's voice are olten very noticeable, .she 
her.self often attributing this to a persistent “cold’' or laryngitis, as 
in my Case 1. A normally soft, high-pitched feminine voice may be 
changed to a baritone or even to a basso, with often hoarseness or 
roughening of the voice. These vocal changes are due to lengthening 
of the vocal cords, while in marked cases there is overgrowth of the 
laryngeal cartilages, with the development of a prominent Adam s 
Apple.” 

With reference to the hypertrophy of the clitoris, here again there 
are marked individual variations. In some cases it is only slight, in 
others the clitoris :nay assume the pi'oportions of a miniature penis. 


Ejfects of Tumor Bemoval on Symptoms.— The crucial clinical test 
in the substantiation of a diagnosis of arrhe.noblastoma is the regres- 
sion of the abnormal maseulinization sjunptoms after the removal o 
the tumor. Though this regression may not be complete in every 
ease, it is usually striking in undoubted cases of arrheuoblastoma. 
The return of menstruation is the first manifestation o re urning 
femininity, and in general the symptoms disappeai in an oi er e 
reverse of that of their appearance. Almost Avithout excep ion men 
struation has reappeared about twenty-eight da\s a tei e lemoAa 
of the tumor. One of the feAv exceptions is my Case 1, though here 
the failure of the jieriod to occur at the end of tlie^ is pos opeia ne 
month is readily explained by the fact that the patient was extremely 
ill at that time as a result of a pelvic abscess, with a tempeiature o 



846 


AMERICAN JOURNAL OR OBSTE'J'itlCS AND GYNECOLOGY 


lures closely resembling the rete tubules of the normal ovary (Fig. 3). Sections 
from all parts of the tumor showed all .stages of transition from sarcomalike areas, 
to areas in which there was a definitely cordlike arrangement of the cells, to still 
others with occasional well-defined tubule.s, and finally areas with a very conspicu- 
ously tubular pattern. The cells in the compact areas were round or .spindle-shaped, 
with deep-staining nuclei of various shapc.s and sizes. The lining epithelium of the 
tubules varied somewhat, though for the most part it was either cuboidal or 
columuar, with ovoid, gi'anular nuclei. A few mitotic figures were seen. In some 
sections one found columns or alveoli of large, eosin-sfaining polyhedral cells, which 
morphologically resembled the interstitial cells of the testis, and this impression was 
given support by the fact that abundant lipoid was demonstrable in these cells by 
differential staining. 

Case 2. — IT. D., a young womjm of 24 years, had been quite normal until twenty 
months befoT-e 1 first saw her, on Aug. If), lO.^.'i, through the kindne.ss of Ur. TV. C. 
Caudill, of Fearisburg, Va. She had been married six years, and had had one nor- 



Fiff. G. Fig. S. 

Fig. 6. — Aggregations of cells whicii morphologically, and in their lipoidal stain- 
ing, exactly resemble the interstitial cells of Leydig of the normal testis. 

Fig. 8. — Microscopic appearance of tumor in Case 2. Note the characteristic cords 
of cells, with nuclei perpendicular to the long axis of the cords, and also the islano-s 
of interstitial cells to the left. 

mal childbirth five years previously. There had been complete amenorrhea for two 
years before I saw her, though there had been a rather profuse whitish leucorrhea. 
About a year ago a growth of hair appeared on her face, involving the upper lip, 
chin, and both cheeks, with also a heavy hair growth on the upper and lower e.v- 
tremities and on the abdomen. The breasts had become small and flaccid, and the 
voice had become markedly deeper. 

The patient, on examination, was 5 feet, 4 inches tall, and weighed 134 pounds. 
The general build was normal, though there was a tendency to angularity. There 
was a moderately heavy growth of dark hair on the upper lip and cheek, with much 
less on the chin, and a hcavj' grow'th on both upper and lower extremities. The 
pubic hair was of the masculine type, extending in the raidline to the umbilicus. 
There was no enlargement of the thyroid, and both breasts were small and flaccid, 
with no secretion. 
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external evidence of follicular activity. A right salpingo-oophorectomy ^vas done 
and the appendix was removed. Both adrenal glands were carefully palpated, show- 
ing no appreciable enlargement and no palpable nodules. 

The convalescence of the patient was marred by the development of a late pelvic 
abscess, presumably' due to infection of a hematocele, and she ran a febrile course 
for many days before the abscess was evacuated by pelvic puncture on November S. 
During this period the patient was quite weak and prostrated, though the later re- 
covery was uneventful. 

Postoperative Course . — Probably because of the patient’s poor condition for some 
weeks after operation, the first menstrual period did not occur until January 18, 
just about twelve weeks after operation, but since then it has recurred regularly at 
intervals of about four weeks, the duration being four or five days, and the amount 
moderately free. The breasts have returned to their original size, the facial hair 
has practically entirely disappeared, and the hair on the extremities has become 
much less in amount. Especially striking has been the change in voice, which now 
again is high-pitched instead of having a rough baritone quality. The clitoris is 



Pjfr. 5.— Another area in Case 1, showing definite Prevailing 

characteristic of the intermediate type of arrhenoblastoma. This is the prevailing 
pattern in Case 1. 

still above average size, though noticeably smaller than before operation. ^ A^ pelvic 
examination made very- recently', seven months after operation, shows no indication 
of recurrence. 

Peport of Pathologic Examination.— The specimen was a globular mass, measuring 
3.5 cm. in diameter, with a normal tube appended. The external surface was quite 
smooth, and on section the tumor proper was seen to be surrounded by a tlim cortiea 
layer of what looked like normal ovarian tissue. The tumor itself presented in most 
places a reddish-purple, hemorrhagic appearance, with other areas which were grayis i 
and granular, and with a yellowish tinge here and there. i j? 

The microscopic examination, like the gross, showed the tumor to e o 
medullary origin, the cortex being flattened out about the tamor, an s lonang 
Graafian follicles in various stages of maturation, together with a rather g 
corpus albicans. Beneath the cortical layer the tumor itself Ipl 

sharp though slightly' lobulated outline. Its central margin ex en e ^ 

hilum, where thin strands of cells, resembling sex cords, passed into 
the rote ovarii. In this deeper portion the tumor itself showed some 
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Microscopically, as in most cases of arrlicnoblastoma, wide variations in liistologic 
appearance were seen in difi'crcnt parts of tlic tumor. In some the structure was 
quite compact, in others of loose texture, with areas of even myxomatous appear- 
ance. In the more solid areas, one could .s'ee the characteristic cordlike arrangement 
of the cells, while in others they formed more substtmtial columns. The cells were 
round or spindle, with chromatin-rich nuclei of dill’ering shape. In the peripheral 
parts of the tumor a frankly tubular pattern was seen, the tubules being lined by 
epithelium which in some places was very low, in others rather tall and peglike. 
Islands of cells which histologically resembled Leydig cells were seen here and there, 
especially in the distinctly tubular portions. 

Postoperative Course . — A recent letter from Ur. Giordano informs me that “men- 
struation was re-established, but the voice still remains masculine and the patient 
still has to shave regularly. There has been no evidence of recurrence and the patient 
is still perfectly well” (about throe and one-half years after operation). 

Case 4. — On Nov. 9, 193G, Dr. J. P. Lovett of Olncy, Texas, kindly sent me slides 
from a tumor of the left ovary wliich had just been removed from a girl of 17 years, 



Fig. 9. Fig. 10. 

Flgr. 9. — Microscopic picture in Case 3. show'ing characteristic sex-cordlike pattern. 
Fig. 10. — Tubular pattern In parts of tumor from Case 3. 


and later was good enough to send me a portion of the tumor for further stud}% I am 
indebted to liim for permission to include this case in the present report. This patient 
had begun to menstruate at the age of 13, and the periods had been normal until the 
age of ‘15, when they became scanty and soon ceased entirely. There had been 
complete amenorrhea for fifteen months before operation. Marked facial acne was 
noted. “She developed the contour of a male, the breasts retrogressed, the clitoris 
became markedly hypertrophic, and the voice became much deeper.” 

Peport of Pathologic Examination . — The tissue consisted only of several small por- 
tions of the original tumor, so that no gross description is possible. Microscopically 
the tumor was composed of strands and masses of rather small cells, tvith considerable 
areas of intervening loose connective tissue. The blood vessels were large and 
numerous. The tumor cells were round or oval, with dark-staining nuclei which 
varied much in size and shape. In some areas, however, the cells were spindle- 
shaped. Here and there one found a tendency toward an imperfect tubular pattern. 
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The pelvic examination disclosed a marital outlet, without relaxation. The 
vaginal mucosa was reddened and congested, with slight leucorrheal discharge. The 
cervix was only slightly lacerated, and pointed downward and forward. The uterus 
was small, moderately rctrofiexed and freely movable. In the left side of the pelvis 
could be felt an ovoid, freely movable mass about the size of a lemon. It was of 
rather elastic feel, and was obviously a neoplasm of the left ovary. The right adnexa 
seemed normal. 

A presumptive diagnosis of arrhenoblastoma was made, but as circumstances made 
it impossible for the patient to remain in Baltimore, she returned to her home and 
was operated upon shortly afterward (September 3) bj' Dr. Albert H. Hoge, of 
Bluefield, West Virginia, who was good enough to send me the tumor which was 
removed. 

Eeporf. of Fatliologic Examination. — The specimen consisted of a tumor measuring 
9 by 8 by C cm. The surface was smooth and of bluish white color. Attached to one 
side was a normal Fallopian tube. The cut section of the tumor showed it to contain 
manj' small cystic cavities, some containing a clear fluid, others a mucoid material, 
wliile other areas were solid, and of puttylike appearance and consistency. 

Microscopically this tumor, like that in Case 1, was apparently' of medullai'y 
origin, well-circumscribed, and moderately lobulated. It was of interest, however, 
that in this as in other tumors of this type which I have examined, arrheno- 
blastomatous elements occurred outside the tumor proper, which was surrounded by 
a faii’ly tliick connective tissue capsule. A thin enveloping shell of ovarian cortex, 
showing a number of atretic follicles, could be made out in several areas. 

The structure of the tumor was quite cellular and sarcomalike in some places, 
though even here there was a rather characteristic clioppiness of pattern due to the 
tendency of the cells to arrange themselves in short anastomotic columns. In othei 
parts this cordlike tendency was much more outspoken. These cords were made up 
of a single or double row of cells whose darkly staining nuclei were placed per- 
pendicularly to the long axis of the column. Between these were collections of much 
larger, polyhedral cells, with eosin-staining cytoplasm and small round nuclei, which 
resembled interstitial cells. The cells in the more compact areas were round or fusi- 
form, ivith heavily staining nuclei of irregular shape and size. A model ate nurn er 
of mitoses were seen. Large areas of the tumor showed extensive coagulation 
necrosis. 

Postoperative Course.— This could best be summarized in the patient’s own words, 
as expressed in a letter of recent date. ‘'My menstruation returned exactly one 
month from the day I was operated upon, and has been very regular since. 1 Rave 
been pregnant twice since, but lost both at two niontlis oi about that time. le lair 
has completely disappeared, and there has been a great improvement in my voice, 
but it is not back to normal yet.” 


Case 3.— For the privflege of including tliis case in my series I am “^^bted to 
Dr. A. Giordano, of South Bend, Indiana, who was good en^igh also to 
generous portion of the tumor. The patient was a girl of 22 years y . 

ously been normal, but who one year before operation ceased mensti-uating. T e 
breasts became very small, the voice became deeper and rather lioarse, _ 
developed a heavy facial growth of hair, as well as 

tremities and abdomen. At this time examination by V ‘ ^ ovarian 

an abdominal tumor, which at operation (Sept. 2S, 1934) prove 

origin. 

Pathologic Examination. — The specimen consisted of a 3 cm! 

measuring 9 cm. in- diameter (presumably the ^ p j nlaces 

in thickness. The external surfoce was of grayish-wrinlded 

almost resembling pigskfln. The cut surface showed numerous cjstio space , vm^g 
from a few millimLrs to 3 cm. in diameter. The intercystic tissue was of jraym^ 
color, though in one quadrant it was yellowish and Arm, with only a fen y y 
areas. 



850 


Al^IERICAN JOURNAIj OP OBSTETRICS AND GYNECOLOGY 


consistency was like that of ti.vecl brain tissue. The surface showed lobulations of 
about 1 to 2 cm. in diameter. 

Microscopically, the tumor is made up dominantly of an adenoma-like tissue, 
showing large numbers of wide tubular lumina arranged in groups or islands set in 
a sparse connective tissue substrate. The closely packed tubules arc lined with a 
single layer of large oval or low columnar epithelium, with rather large nuclei and 
an occasional mitotic figure. Tlic tubules bear a striking resemblance to seminiferous 
tubules, and in places the lining epithelial cells arc not unlike the Sertoli cells of 
the testis. There is some shedding of the lining epithelium into the lumen of some 
of the tubules. In a number of areas the tubules arc lined by a much lower 
epithelium, with more abundant interlobular connective tissue, such areas being 
strongly reminiscent of the rete testis. A few of the tubules are dilated and cystic. 
No cells which morphologically resemble Leydig cells can be seen in the interstitial 
tissue. 

Postoperative Course. — The patient, according to a recent report, has remained 
perfectly well since operation, and menstruation has again become normal in char- 
acter and amount. (Letter from Dr. Ilagcbusch Feb. 38, 19.88, ten months after 
operation.) 



Pig. 13. — Micro.scopic appearance in Case 0. with rather broad cortl.s of cells shown m 
this field, though in most parts the tumor cannot be differentiated from .sarcoma. 

Case C. — For the privilege of adding tliis case to my .series I am indebted to Dr. 
R. L. Gench, Port Scott, Kansas, and Dr. Ferdinand C. Hehvig, of Kansas City, 
Missouri. The patient, .34 years of age, had had complete amenorrhea for seven 
months, and three or four months before operation she developed a heavj' growth 
of facial hair, especially on the chin, as weU as hirsutism of the extremities and 
abdomen, where the hair extended from the pubes in a triangular fasliion to the 
umbilicus. She had been obliged to shave regularly. It has not been possible to 
secure any information as to any changes in the breasts, clitoris, or voice. A uni- 
lateral ovarian tumor was removed at operation by Dr. Gencli on April 25, 1937. 

Meport of Pathologic Examination. — Tlie specimen which Dr. Helwig kindly sent 
me was a rather globular tumor measuring 10 by 9 by 6 cm. The surface was slightly 
irregular, like that of the normal ovary. The tumor was of even consistency e.xcept at 
one portion, w’here there was a soft spongy, easily compressible area about 2 cm. m 
diameter. On section the tumor showed a rather cream-colored slightly granular 
surface, though in many places the tissue felt gummy, and in the one area above 
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the lumina being of small caliber, but the characteristic cordlike arrangement wa. 
xvas L"eT°“d snmlTcdS^ 7""' "c^^si^tial mitosis 

^ Postoperafive Course.—Tlivee months after operation Dr. Lovett wrote me that 
t e patient had been married two months previously, and was enjoying perfect health 
having already gained 15 pounds. The figure had again become rfuS anrthe 

appS The^ va’*^' practically dfs- 

mar?ed that 7 ^ though ‘^the patient humorously re- 

arked that she could again sing.’' The breasts had become larger than thoi of 
he average female of her age. The facial acne had disappeared, 

tte aTOrare™’ Th, “ «'« it is now not much iSger tLn 

TnrAft I ^ ^ f ® no sign of recurrence of the tumor. More recently Dr. 

teen patient gave birth to a normal full-term cliild four- 

teen months after operation. 


frr;<%gi>?V f. 





Fig. 11. Fig. 12. 

Fig. 11. — ^Microscopic appearance of tumor in Case 4. 

— Microscopic picture in Case 5, showing a highly tubular pattern (testic- 
unlike that of seminiferous tubules, though in many parts (lower 
ri<^„ i tubules are reminiscent of the rete testis. No interstitial cells could be 
aemonstrated in this case. 

Case 5. — For the privilege of studying this case, and including it in this report, 
am indebted to Dr. Omer E. Hagebusch and Dr. T. J. Kemp, of St. Louis, Missouri, 
he patient, aged 40 years, gave as her chief complaints pelvic discomfort and ex- 
reme scantiness of menstruation for a number of months. There was no evidence 
01 uiasculinization manifestations, sucli as abnormal hair growth, hypertrophy of the 
Clitoris, or deepening of the voice. The patient had had one pregnancy, terminating 
in early miscarriage in 1931. Examination by Dr. Kemp disclosed a tumor mass 
in the abdomen, and at operation (Dr. Kemp) on April 23, 1937, a large tumor of 
le right ovary was revealed. It measured 10 cm. in diameter, and was perfectly 
smooth and quite symmetrical. The right adnexa were removed. The tumor, on 
being opened, was found to contain lobulated masses of a brainlike tumor substance 
attached only over a limited area to the capsule, which was about 2 mm. thick. 

Peport of Pathologic Examination . — The tissue sent to me by Dr. Hagebusch was 
a part of the tumor, measuring about 4 cm. in its greatest diameter. The color and 
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The most perfect clinical simulation of arrhenoblastoma, however, 
is seen in the ease of certain rare ovarian tumors which are composed 
of adrenal tissue. Li spite of the infrequency of these neoplasms, 
it so happens that within little more Ilian a jmar I have received for 
examination slides or tissue from 3 instances of this interestiug tumor 
type. These came from Dr. A. Rottino, of St. Vincent's Hospital, New 
York, Drs. E. Perry McCullagli and Allen Graham, of the Cleveland 
Clinic, and Drs. H. J. Schattenberg and Hilliard i\Iiller, of Tulane 
University. While all these cases will later be more fully reported 
b}’’ the observers themselves, they liave kindl 3 " iiermitted me to make 
preliininaiy brief mention of them in this paper. A glance at the 
histories Avill reveal how perfectlj' these mimic the sjmiiDtomatology 
of arrhenoblastoma. 



PJg'. 14. — Typical adrenal tissue makingr up ovarian tumor in Case 7. 

CASE REPORTS OF ADRENAL TUMORS OP THE OVARY 

Case 1. — (Dr. Rottino.) The patient, aged 24 years, had menstruated normally 
until the age of 20, when the menses abruptly ceased. She had borne one child six 
and one-half years before operation. Marked facial hirsutism developed, requiring 
daily shaving, and there was also a heavy growth over the chest, abdomen, and both 
upper and lower extremities. There was enlargement of the clitoris, and the voice 
was slightly husky. At operation (June, 1937), the adrenals were carefully explored 
and found normal. The right ovary was found to be twice normal in size, and on 
section a sharplj'^ circumscribed orange-colored, roughly spherical nodule was re- 
vealed, measuring 3 by 2% cm. in diameter. It occupied chiefly the medullary 
portion of the ovary, the cortex being thinned out to form a sort of capsule about 
the tumor. Microscopically, the tumor showed the tjqiical structure of adrenal 
tissue, with not the slightest histologic resemblance to arrhenoblastoma. Dr. Rottino 
states that since the operation “the menstrual periods have returned, the patient 
has lost her husky voice, she shaves less frequently, and the hairs have become finer 
in texture and can be easily pulled out.” 
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described, quite spongy. In the center of the tumor there was a whitish area of 
rather firm fibrous consistency. A few fairly large blood vessels were seen, but there 
were no cystic areas. 

Microscopically, all tlie sections from many blocks showed in the main what looks 
like a mixed cell sarcoma. In many places, however, the sarcoma areas were traversed 
by bundles of spindle cells resembling unstriated muscle. The cells of the sarcoma 
areas were round or spindle in shape, with large, heavily-staining nuclei. A moderate 
number of mitoses were seen. In several areas of some of the sections there was 
a suggestion of tubular pattern, the occasional tubules being lined by a single layer 
of epithelium. Scattered here and there were larger cells with eosin-staining 
cytoplasm morphologically resembling interstitial cells. The cordlike arrangement 
of the cells in some places, with the occasional occurrence of tiny imperfect tubules, 
would seem to justify the classification of the tumor as a highly inditferentiated 
sarcomalike variety of arrhenoblastoma. 

Fostopcralive Course. — Dr. Gench reported, on Fob. 12, JO-IS, that it had not been 
possible to induce the patient to return for re-examination. )She wrote, however, 
that menstruation returned twenty-eight days after operation, and that she was per- 
fectly well (ten months after operation). 


DIAGNOSIS OP ARRHENOBLASTOMA 


Tlie a]ipearanee, in a pi’eviousl3’^ nonnal woman, of such defeminiza- 
tion and mascnlinization plienomena as Itave been detailed above, 
together with the presence of a tumor of the ovarj’", wai’rants a strong 
suspicion of arrhenoblastoma. The endoerinoiiath.y which most fre- 
quently'' calls for differentiation is that associated with cortical lesions 
of the adrenal, since these produce a clinical iiicture almost exactly'' 
like that of arrhenoblastoma. U.sual].v, however, the sy^mptoms are 
more gradual in development, and no ovarian tumor is palpable. Even 
though an ovarian neoplasm is present, together with mascnlinization 
sy’mptoins, the diagnosis of arrhenoblastoma cannot be consideied 
absolute. I have operated uiion a number of such cases in which the 
ovarian tumor proved to be a simple ey^stadenoma, with not the slight- 
est trace of arrhenoblastomatous elements even on veiy complete 
microscopic studyL In such cases, as might have been expected, there 
was no regression of syun])toms after the removal of the tumor, whose 
existence ■\vas simply^ coincidental i.u a patient suffering Avith an a 
renal endocrinopathy. I am here discussing those cases, and they ai;^e 
numerous, in Avhich no tumor of the adrenal is palpable, and in which 
none can be demonstrated by'' such diagnostic adjuA'ants as pye og 
raphy', pneumoperitoneum, etc. 


In this connection I may nieiition an interesting specimen for whmli I in- 
debted to Dr. Y''ictor Bergstrom, of Binghamton, iST. Y. ^ ’ 

had had scanty menstruation for three months, and vms said to have ^jeloped^a 
hoarse voice, marked masculine hirsutism, and atrophy o le r ‘ • found 

no hypertrophy of the clitoris. At operation a large tumor of the 
Histologic study of many blocks from all parts of the irother 

evidence of arrhenoblastoma, and, from the presence of areas of 

alien tissues, it seemed that the tumor should be classified as a teratoma.^^ No 

eliorioepitheliomatous elements could be demonstrate . r P -natient’s char- 
quiry Dr. Bergstrom informs me that there has been no change in Patmnt s char^ 

acteristics since operation, confirming our view that t le masc iniz uj-ofiably of 
due, not to the ovarian tumor, but to some other endocrine factor, probably 

adrenal cortical origin. 
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Jicport of Patholof/ic E ram inn lion. — .Sj}0(;inien consi.slefl of tiie major portion of 
the right and left ovaries. Tlie left. ovar 3 ' weighed 25 gm. and mea.sured 5 by 2.8 by 
2.0 cm. It was fairly firm and (he external .snrfnc(! wa.« rather irregular due to a few 
bulging ey.stic areas .along (lie outer rim. On se(dionj there was an outer cornprc.ssed 
rim of ovarian tissue, measuring -I- 7nm. in thiekne.s.^. There were a number of follicu- 
lar cysts in this ama. These contained blood-tinged Iluid. The major portion of the 
ovary was occuj)ied by a faij-ly di.scretc, firm, oval-.shaped mass of ti.«suo. There was a 
considerable amount of hyalinization jn-esent in this tissue and the remainder was 
composed of moderately firm, yellow, gramilar tissue, 'i’he right ov.ary weighed 10 gm. 
and measured -I by .‘1 by 2.2 cm. On .section, there were a number of follicular cysts 
present, but there was no tissue resembling that found in the loft ovaiy. 

“ Jlicroscopically, the right ovary .shows numerous, simjde, follicular cysts in the 
cortex and one, fairly large cyst, lined ly a single l.aycr of columnar epithelial cells, 
resting on a dense layer of coHagojious, fibrous ti.ssuc. Tlicrc are no other unusual 
features about the right ovary. Sections of the loft ovary show several, small, simple 
follicular cysts in the corte.x, and several primordial follicles. In the central por- 
tions of the ovary, there is a large area of tumor tissue consisting of small alveoli 
containing large, polygonal cells, which have a lai-gc amount of vacuolated cytoplasm 
and relatively small round or oval, deeply staining nuclei. The cytoplasm is finely 
reticulated and somewhat granular in the less vacuolated cells. The .alveoli are 
separated by a well vascularized, delicate, trabecular tissue stroma. There arc 
numerous anuis of dense, lyalinizcd scar tissue scattered through the tumor. There 
is no distinct gland formation or tubular formation in an}' of the sections. There 
is no distinct capsule between the tumor area and the overlying o%'arian cortex.'' 
(Dr. Graham's note.) 

; Posioperaiive Conr.'^c . — A letter from the patient to Dr. McCulIagh nearly three 
years after the operation statexl that her general health was good, except that she 
\yas still rather nervous and tired easil}% The hair growth was not much changed, 
and the weight was 1.34 pounds. Not a single menstrual pei'iod had been .skipped 
since oper.ation. 

J * 

Case .3. — (Drs. ,Schattenberg and Miller.) Tliis patient, aged 27 years, had, 
eight or nine months premously, developed hirsutism, enlargement of the clitoris to 
3 or 4 times the normal size, and a marked deepening of the voice. Tlicre had been 
amenorrhea for one year, and the breasts were fiat. Clinically, it was thought that 
she had an arrhenoblastoma of the ox-ary. A small tumor of the right ovary was 
actually found at the oper.ation performed by Dr. Miller (Feb. IS, 193S). It was 
2 cm. in diameter, entirely xvithin the substance of the ovary, and of golden yellow 
color. Microscopically the sections showed the tumor to consist of what xvas appar- 
ently typical adrenal tissue, identical in appearance xvith the txvo preceding cases. 
There is not the slightest resemblance to any type of arrhenoblastoma. As to the post- 
operative course. Dr. Schattenberg informs me that menstruation returned on April 
15, about two months after operation, and that there has been definite retrogression 
of the other sj-mptoms, though only a short time has elapsed since the operation. 

Here, tlieu, we liave to deal with three adrenal blastoinas of the 
ovary which iirodueed masculiiiization symptom.s identical with tho.se 
of arrhenoblastoma, and, as with the latter, there was a .striking re- 
gression of the abnormal manifestations after removal of tlie tumor. 
And yet none of these tumors histologically could be mistaken^ for 
arrhenoblastoma. The fact that adrenal tumors Avith this masculiniz- 
ing capacity can occur in the ovai*y, and that the}^ produce symptoms 
similar to arrhenoblastoma, must be taken as evidence of both the 
embryologie and biologic kinship of the two anlagen. 

The whole question of adrenal tumors of the oimry, and 
larly of their relation.ship with tlie so-called luteomas, is still in a 
confused state. I liaA^e in previous papers expressed doubt that the 


particu- 



NOVAK: MASCUlilNIZING TUMORS OF THE OVARY 


853 


Case 2. — (Drs. McOuUagli and Graham.) The patient, aged 37 years, had begun 
to menstruate at 14, the periods always being irregular, mth intervals of from two 
to six months, the flow being sometimes scanty, sometimes profuse. During 1931 
there were 12 periods, some 2 weeks apart and quite profuse. Between 1931 and 
1934, when she came under observation, there had been only 5 menstrual periods. 

The breasts were well developed and not tender. There was moderate hirsutism 
of the face, upper lip, cheeks, chin, breasts, abdomen, and extremities. The voice 
was deep, although definitely feminine. The clitoris was markedly hypertrophied, 
and the labia normal. The cervix was soft and boggy, and the adnexa free from 
tenderness or masses. The fundus could not be well outlined because of the obesity, 
but was, apparently, in good position. Her height was 63 inches, and her weight 160 
pounds. The blood pressure was 130 systolic and 90 diastolic. 

The blood count showed 4,980,000 red cells and 97 per cent hemoglobin. The 
urinalysis, fasting blood sugar, and blood Wassermann were normal. An x-ray of 
the sella and the visual fields revealed no abnormality. X-rays of the kidneys, 
ureters, and bladder w’ere done, because she had chronic left lumbar pain, and 
showed no abnormalitj’. Bilateral pyelograms were normal. The basal metabolic 
rate was minus 7 per cent. 




Pig. 15. 

Fig. 15. — ^Microscopic appearance of adrenal ovarian 
Fig, IG. — Microscopic appearance of adrenal ovarian 


Pig. 16. 

tumor in Case S. 
tumor in Case 9. 


At intervals of a week 2 estrin assays were done by the Kurzrok method, and 
showed less than 4 rat units in each of two twenty-four-hour specimens. Two assays 
Were also done on forty-eight-liour specimens for masculmizing lormone y e 
chloroform extraction method, 2 birds being used for each test, wluch showed 1 
4, and 7 and 2 mm. comb growth, respectively. The aveiage norma oi 
this test is 10 mm. The Friedman test was negative. 

A diagnosis of suspected adrenal tumor was made. 

The right adrenal was explored. Ho evidence of cortical tumor 
trophy was found. A week later, both ovaries were removed. The right 
at operation to be about 6 cm. in diameter, covered by a firm ^ 

6 small hemorrhagic cysts. Section showed it to be made up o a ra le T nvarian 
geneous mass, which appeared to contain connective tissue not ^ , 

tissue. The left ovary was 4 cm. in diameter and was cystic. The cyst flu d w. 
clear and yellowish. 
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There is still a woeful lack of knowledge eoncerning the nature of 
the unquestionably important relationship between the adrenal cortex 
and. the gonads, and also the mechanism of the genital changes so 
characteristically seen with virilizing tumors of the adrenal cortex, 
in the well-known corticogenital syndrome. Recent studies upon the 
so-called androgeaiic zone of the adrenal suggest that perhaps a per- 
sistence of this zone, which in the human being disappears within the 
first year of life, may be concerned with the development of the 
corticogenital sjmdrome, and Broster and Vines, as well as other 
authors, have made efforts to identify the cells of the androgenic zone 
by a special fuchsmophile stain. In the present state of our knowl- 
edge, it is scarcely worth while elaborating on this point, or in dis- 
cussing various other hypotheses as to the mechanism involved in the 
corticogenital syndrome.^'’ 

As regards arrhenoblastoma, we are even more in the dai'k as to the 
rmderlying cause for the neoplastic awakening of potentiallj' testicu- 
lar elements in the ovarian medulla. In passing, however, it may be 
mentioned that in at least one reported ease, that of Gnassi, several 
separate arrhenoblastomas were present in one ovary, suggesting that 
some extraovarian factor might have been I’esponsible for this multi- 
centric neoplasm. One would naturally think of the adrenal as most 
likely to be the source of this extraovarian stimulus, but thus far 
there has been no histologic evidence to substantiate such a view. 

From a diagnostic standpoint, it is clear that even with a definite 
history of defeminization and raasculinization, associated also with 
the finding of an ovarian neoplasm, there is no way as yet to differen- 
tiate with any precision betAveen adrenal ovarian tumors and arrheno- 
blastomas. Hormone studies may perhaps make this possible in the 
future. Thus far there is little or no information of significance as 
to the urinary hoi’mone characteristics of either tumor type. There is 
little reason, moreover, to thmk that adrenal adenomas of the ovary 
Avould exhibit the high estrogen urinary concentration which Frank 
looks upon as characteristic of malignant cortical tumors of the 
adrenal. 

SUMMARY 

This paper is based primarily on the study of 11 cases of ari’henoblas- 
toma, including the 6 ncAv cases here reported. This group raises the 
total number of cases in the literature from 45 to 51, although instances 
of this interesting tumor type are being recorded with inci'easing fre- 
quency. The characteristic biologic effect of this neoplasm is to pro- 
duce defeminization and masculiuization phenomena. Chief among 
the former are amenorrhea, retrogression of the mammary glands, 
and loss of the feminine contour. Of the masculiuization effects, the 
most striking are hirsutism, deepening of the voice, and hypertrophy 
of the clitoris. Removal of the tumor is followed by a return to nor- 
mality, though this may not always be complete. In a small minority 
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mature fimctioiiiaig lutein cell, notorious!}'’ a very evanescent strue- 
ture, could be the source of tumor growth. There is no doubt that 
certain granulosa cell cancers can exhibit a luteiu-like transformation 
of the constituent eelis, and this may be so complete that tlie tumor 
might be converted into a lutein-cell tumor. I have seen such a 
histologic transformation in parts of tumors whicli primarily are 
clearly of the granulosa-cell variety, so that there would seem to be 
no doubt of its possibility. 

On the other hand, in most of the tumors which have been reported 
as luteomas, such an explanation can be ruled out, and I agree with 
Schiller® that with a very few possible exceptions, these tumors are 
of adrenal rather than lutein character. Sehille]- accepts only 3 cases 


from the iirevious literature (Schultze-Bingel, Sellheim, Cosaeesco- 
Draganesco-Georgesco-Dinischiotu) as probably luteomas. I have 
been imj)ressed with the fact that in most of the ovarian adrenal 
tumors, such as the three I liaAm described, a.nd also in the ease of 
adrenal OA^arian “rest” reported in 1936 by Saphir and Parker,-® the 
groAA'ths liaAm had the structure of normal adrenal tissue, and that 
the}- haA’e not been of the type of the so-called hy]iernephroma of 
the OAmry. A number of the latter IniA'e been i-ecorded, both primar}^ 
and secondary, and commonly highly malignant. As Avith the so- 
called hypernephroma of the kidne}', hoAA’eA’er, sex character altera- 
tions are usually absent. In some case.s, the explanation of this lies 
in errors of pathologic diagnosis, for in both the OA’ary and kidney 
many tumors formerly diagnosed as hypernephroma are noAA' looked 
upon as adenocarcinomas. There is no doubt that a certain type of 
OA'arian adenocarcinoma, by the pale .staining, large size and fie- 
quently ah'eolar arrangement of its cells, may closely simulate the 
appearance of adrenal tissue. Careful study of other parts of the 
tumor Avill, hoAvever, usually sIioav the more or less typical gland 


architecture characteristic of adenocarcinoma. 

Whether the genuinely adrenal tumors of the ovary are to be looked 
upon as adrenal re.sts or as adrenal adenomas, in the sense 
adenoma is noAV employed to de.signate localized colleetion.s o unc 
tionally OA'er-aetiAm cells of Amrious endocrine glands, is di eu t o 
say. Aberrant adrenal tissue is not infrecpiently observed, such rests 
being especially frecpient along the course of the OA’arian oi .speima ic 
vessels. In the ovary itself tlicy are rare. They are not so mtre- 
quent, hoAvever, in the broad ligament, and I have eneountei-ec ^ avo 
cases in AA'hieh small islands of Avliat is ajipaientlA tApica a 
tissue occur near the ovarian Jiilum (Pig. 17). In neither of these 
patients, hoAvcA'^er, Avas there the slighte.st suggestion o mascu iniza 
tion changes. The mere presence of normal adiena ^ tissue in le 
ovary therefore AvOuld probably not in itself seem sufficient to explain 
.such changes as Avere obseiwed in the three case.s I laAC men lonec , 
and, since the islands AA^ere of considerable size anr eAu en \ neo 
I'dastic, they are probably best interpreted as adrenal adenomas of 
the OAmi’A-. Neither in the histologic picture noi in t le c mica com. 


is there any suggestion of malignancy. 
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Klin. Wclmsclir. 42: 502, 1905. (22) Fischel, A.: Ztschr. f. cl. gc.s. Anat. u. Entwick- 
lung.sgcsch. 100 : 333, 1933. (23) Sireeicr, G. L.: Personal communication. (24) 

Novalc, la.: J. A. M. A. 105: 413, 1935. (25) Cadiz, 11., and Lip.’ichiiiz, A.: Arcli. f. 
Gyniik. 163: 593, 1933. (20) IFagner, G. A.: Ztschr. f. Gchurtsh. u. GjmUk. 98: 130, 
3930. (27) Krcdict, G.: Arch. f. Gvniik. 158: 22, 1934. (28) Saphir, W., and 

Farlccr, M. L.: J. A. kf. A. 107: 1280, 1930. (29) Brosicr, L. 11., and Vines, 

H. W. C. : Adrenal Cortex, A >Surgical and Pathological Study, London, 1933, H. K. 
Lewis & Co. Ltd. (30) Grollman, A.: The Adrenals, Baltimore, 1930, IVilliams & 
lYilkins Co. 

DISCUSSION 

DR. JAIMES RAGLAN MILLER, IIaktkord, Coxx.— S ince 1910 at the Hartford 
Hospital we have observed 10 granulosa-ccll tumors, 2 Brenner tumor.s and 2 arrheno- 
blastomas. We have seen no adrenal ovarian tumors. Neither of the arrhenoblastoinas 
have shown any signs of masculinization; on the contrary, one of the cases showed 
bleeding in the menopause. Consequently I believe Dr. Novak is right in taking the 
attitude that the term ‘ ‘ arrhenoblastoma ’ ’ should not be confined merely to those 
cases which show signs of masculinization. 

Since both of our cases showed no signs of masculinization, I feel inclined to 
consider Halban’s theory. He believed that the hormones of the adrenal cortex and 
of the arrhenoblastoma with which we are here concerned are not specific male 
activators but may activate either gonad. He assumed also that when a female 
shows masculinization effects she doe.s so becau.se at birth she was a potential 
hermaphrodite and the effect is caused by tlie stimulation of male gonadal rests in 
her ovary. If there be no male tissue capable of functional response she may show 
precocious puberty or accentuated female characteristics in much the same manner 
as do the granulosa-ccll cases. Such effects are reported in the presence of adrenal 
cortical tumors. Halban’s theory is (juitc opposed to the conception of Grollman 
who postulates a distinct “androgenic” or “X” zone of adrenal subcortical cells 
to which he attribute.s the masculinizing hormone. 

The role of the interstitial cell is not yet fully establi.shcd, for it is certain that 
masculinizing effects are less often observed where the interstitial cells are best 
developed. These cells are best seen in fetal life and in the undescended testis and 
are not conspicuous at puberty udien one would expect them to be at their highest 
state of development if they control .secondary sex characteristics. 
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of eases, even tliougli the tumor is clearlj’^ an arrhenoblastoma from a 
histologic standpoint, abnormal sex changes may he almost or entirely 
absent. 

The proper basis for the microscopic diagnosis of these tumors is a 
knowledge . of the early embryology of the gonads, and onlj^ in this 
way can one appreciate the very different histologic appearance en- 
countered in different tumors and often in different parts of the same 
tumor. All gradations are seen betAveen a structure closely simulating 
that of normal testis (testicular adenoma), to pictures shoAAdng onty 
incomplete efforts at tubular formation, to those of sarcoma-like ap- 
pearance. The fact that all these variations may be seen in different 
tumors, producing the same biologic effect, and, for that matter, in 
different parts of the same tumor, is strong eAudence not only of their 
kinship, but also of the probable correctness of Meyer's original 
hj'pothesis that the origin of arrhenoblastoma is from certain male- 
directed cells persisting in the medulla of the oA'^ary, jiarticularly in 
the region of the rete ovarii. 

The clinical and pathologic characteristics of the tumor haA’^e been 
described, stress being laid upon the fact that regression of the symp- 
toms is of rather crucial importance i.n the substantiation of the diag- 
nosis. 'While the development of masculinization phenomena in a 
previously normal AAmmaii, coupled Avith the presence of an ovarian 
tumor, justifies a strong suspicion of arrhenoblastoma, such a^ diag- 
nosis cannot be considered absolute, as has been discussed in the 
paper. It is not possible, for example, to eliminate the possibility of 
the rare ovarian tumor composed of adrenal tissue, of which 3 cases 
are reported in this paper. The clinical syndrome of this tumm tjTie 
and that of arrhenoblastoma may be almost identical, though t ere is 
not the slightest histologic resemblance. It seems quite probable that 
the adrenal may in some as yet unknown way be linked up wit ai- 
rhenoblastoma, or at any rate that it may play a pait in t e pro ue 
tion of the characteristic symptomatology of this tumoi. 
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Estimation of tlie relative value of the various methods of delivery 
and treatment of placenta previa must depend upon the extent to 
which they allow reasonable adherence to these surgical principles. 

In the past few years, a striking reduction in maternal and fetal 
mortality from placenta previa has oeeurj-ed in most obstetric clinics. 
This has been iiossihle because: 

1. Eoutine procedures have been put into effect from the time symptoms appear 
until delivery has been accomplished, tliereby reducing the incidence of infection 
from all the usual sources. 

2. The technique of blood transfusion lias been improved until it is now a rela- 
tively simple, safe procedure. 

3. In addition to blood transfusion, other effective methods for the treatment 
of surgical shock have been made readily available. 

4. The incidence of undesirable re.sults, from the trauma of vaginal deliverj’, 
has been reduced through perfection of the technique of operative obstetric proce- 
dures. 

5. Improvements in the technique of cesarean section have increased the safety of 
suprapubic delivery and have allowed its more extensive use. 

Many obstetricians have adopted cesarean section as an almost rou- 
tine procedure for the treatment of central placenta previa and as 
the method of choice for the treatment of selected eases of partial and 
marginal varieties. 

The advantages claimed for delivery bj" cesarean section are that: 

1. Delivery without allowing the lower uterine segment to dilate tends to retain 
the limited hemostatic power which it possesses. 

2. Delivery is quickly accomplished, reducing blood loss before and during 
delivery. Hemorrhage can be more promptly and positively controlled. 

3. Cesarean section, particularly with incision in the lower uterine segment, allows 
inspection of the placental site. Active bleeding from sinuses can be controlled 
by suturing and packing under direct fusion. 

4. Undesirable or dangerous complications resulting from trauma of vaginal 
delivery are avoided. 

5. Maternal morbidity and infection, the result of manipulation and contamina- 
tion by vaginal procedures, is eliminated. 

6. Fetal mortality, especially in central placenta previa, is strikingly reduced. 

As difference of opinion still exists as to the most suitable method 
of delivery for the various types of placenta previa, it was decided to 
conduct a combined study of the end results of treatment of 400 such 
cases occurring at the Woman’s Hospital in the past twenty-one years 
and at the Sloane Hospital for Women in the past seventeen years. 

Table I shows the number and incidence of cases of placenta previa 
occurring at these tAvo institutions Avithin the periods of time stated 
aboA'^e. 


Table I. Incidence of Placenta Previa 



NUMBER OP 

PLACENTA 

INCIDENCE 


DELIVERIES 

PREVIAS 


Woman’s Hospital 


185 

i in 137 ’ 

Sloane Hospital 


215 

1 in 158 

Total 

1 59,321 1 

400 

1 in 148 






END RESULTS IN 400 CASES OP PLACENTA PREVIA^' 

Albert H. Aldridge, B.S., M.D., F.A.C.S., and 
Thomas J. Parks, B.S., M.D., F.A.C.S., New York, N. Y. 

(From the Oh.stetrical Services of the Woman’s Hospital, and the Sloane 

Hospital for Woinen ) 

I IMPLANTATION of tlie placenta in tlie lower uterine segment still 
constitutes one of the most serious complications to he met in the 
practice of obstetrics. 

Pacts regarding the development of our scientific knowledge of 
placenta preida, the theories as to its causation, the symptomatology, 
and the accepted methods of treatment are too familiar to require 
discussion. 

Accumulated experience has established facts which, in the treat- 
ment of placenta previa, cannot safely be disregarded. These facts 
may be briefly summarized as follows; 

1. Implantation of the placenta in the lower uterine segment tends to interfere 
witli proper engagement of the presenting part and is not infrequently associated 
with an abnormal presentation of the fetus. 

2. Post-partum control of bleeding from the placental site depends upon firm 
contraction of the superimposed uterine musculature. 

3. The lower uterine or passive segment of the uterus has very little hemostatic 
contracting power. Conditions associated w'ith placenta previa further reduce 
physiologic hemostasis and predispose to excessive bleeding from the placental 
site. 

4. Abnormal adherence of a placenta attached to the lower uterine segment oc- 
curs occasionally and may be a serious complication at time of delivery. 

5. Atony of uterine musculature, which may follow excessive blood loss and 
.surgical shock, tends to increase bleeding from the uterus and especially from 
the placental site. 

6. Conditions associated with implantation of the placenta in the loner uterine 
segment predispose to cervical injury, rupture of the uterus, and infection during 
the course of labor and delivery. 

Altbough this conditiou bas been known since the time of Hippoc- 
rates, perhaps the most significant advance in the treatment of pla- 
centa previa has occurred in the past quarter of a centiuy. Within 
this period of time, there lias developed a better appreciation of the 
importance of consistently treating placenta previa in accordance 
with sonnd surgical principles. These principles include: (1) Pre- 
vention of infection. (2) Prevention of unnecessary hemorrhage and 
adequate replacement of blood loss. (3) Prevention and treatment of 
surgical shock by blood transfusion and other methods. (4) Avoid- 
ance of unnecessary trauma. 

*Reaa at the Sixty-Third Annual Meeting of Uie American Gynecological Society, 
Asheville. N. C., May 30 to .Tune 1. 1938. 

So9 



862 


AMERICAN JOURNAL OP OBSTETRICS AND .GYNECOLOGy 


Classification Avas based upon plij’-sical findings at the time the con- 
dition Avas diagnosed. In many eases findings by Auiginal examination 
AAmre cheeked by recorded findings A\dien cesarean section aa^rs done. 

According to the classification outlined aboA'e, the 400 eases studied 
AAmre classified as shoAAUi in Pig. 1. 

It is interesting to note that approximately one-half (52.8 per cent) 
of the cases AAmre classified as margjnal, one-fifth (19.5 per cent) as 
partial, and one-fourth (27.7 per cent) as central placenta previa. 

Pig. 2 shoAvs the incidence of all eases studied in relation to age. 
At both institutions the maximum incidence occurred in the tAventy- 
five- to thirty-year age groups. 

PERCENT 

40 

35 

30 

as 

20 

I 5 

I 0 

5 


0 

I 2345 6789 10 OVER 

PARA 

Pig-. 3. — Parity in 400 cases of placenta previa. 



Table II sIioavs the age groups Avith maximum incidence in relation 
to type of placenta previa. 

Pig. 3 shoAvs the incidence of cases studied in relation to parity. 

In the Woman's Hospital series the maximum percentage of cases 
of all types Avei-e at or near term Avith their second pregnancj', and in 
the Sloane series the greatest incidence occurred during the first 
pregnancy'’. 


Table II. Age Guoups AATth MAXiaiuir Ixcidence ix 400 Cases 
OF Placenta Preaua 


type op previa 

AGE GROUP 

AVOMAN'S HOSPITAL 

SLOANE HOSPITAL 

Marginal 

30-35 

25-30 

Partial 

25-30 

25-30 

Central 

35-40 

25-30 

Total 

25-30 

25-30 
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As a Iimform classification of the various types of placenta previa 

has not been universally adopted by obstetrical authorities, it will be 

necessary to state that the classification which was used for this study 
was as follows- 


.;.:r£S.X is ■- 

Partial vhen part of the opening of the cervLx was covered by placenta. 

3. Central when the internal os of the cervix was completely covered by placenta. 


WOMAN’S 


SLOANE 


I TOTAL 


6I.4X 




marginal partial 


32 . 4 :$ 



CENTRAL 


Fig. 1 — Classification by type in 400 cases of placenta previa. 


PERCENT 



age in YEAR.5 

Fig. 2. — ^Age incidence in 400 cases of placenta previa. 
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Table IV shows tlie distribution of cases in relation to type of 
delivery employed. The number of deaths occurring after the various 
methods of delivery is also recorded. 

Voorhees’ bags were used to induce labor and to control hemor- 
rhage in approximately one-half (52.5 per cent) of the cases delivered 
by A'agina. 


VERTEX 

BREECH 

TRANSVERSE 



72-8 


FACE I . s 


NO RECORD 



9 


Fis. 5 . — Presentation when symptoms appeared in 400 case.s of placenta previa. 


MARGI NAL 
WOMAN'S 
SLOAN E 


AP EAN 

VAGINAL DELIVERY SECTI^ 



PARTIAL 

WOMAN’S 





SLOANE 


CENTRAL 



Fig-. 6. — Incidence of vaginal delivery vs. ce-sarean section in 400 cases of placenta 

previa. 


In Fig. 6 the incidence of vaginal deliveries vs. cesarean sections 
is shown. 

It will be noted that in the Woman's Hospital series approximately 
60 per cent of both partial and central placenta previa cases were 
delivered by cesarean section. At the Woman's Hospital 44.9 per cent 
of all cases were delivered by cesarean section, while at Sloane only 
one-fifth (20.0 per cent) tvas delivered by this method. 
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Table III sIioavs the ])arity groujjs witli maximum incidence in 
relation to type of placenta previa. 


Table III. Parity Group.s With M.vximuji Ixcidexce in 400 Cases 

OF PliACENTA PREVIA 


TYPE OP PREVIA 

PARITY 

GROUP 

WO-MAN’S HOSPITAL 

.S LOANS HOSPITAL 

jMarginal 

Para ii 

Para i 

Partial 

Para ii 

Para ii 

Central 

Para i 

Para i 

Total 

Para ii 

Para i 


Of tlie patieaits treated 67.5 per cent ivere multiparous women. 
Multij^arity bas been considered an important predisposing factor in 
placenta previa. It is interesting to note tliat about one-tbird (32.4 
per cent) of tbe cases treated occurred in women at or near term with 
tbeir first pregnancies. Tbe rather high incidence of placenta previa 
occurring in tbe first and second pregnancies may in part be due to 


WEEKS NO. OF CASES 



Pig. 4. — Perioa of gestation at time of delivery in 400 cases of placenta previa. 


the fact that, in admitting patients to the obstetric services at both 
hospitals, irreference is given to patients having their first or second 
child and patients having previous difficult confinements. 

Fig. 4 is a summary of the incidence of cases studied in relation to 
the periods of gestatioir at time of delivery. 

The relative high incidence of abnormal presentation, as showir in 
Fig. 5, confirms the fact that implantation of the placenta in the lower 
uterine segment may interfere with engagement of the presenting 
part and complicate delivery by vagirra. 
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dications for cesarean section oi’ which would have seriously com- 
plicated delivery hj' vagina. 

Table V is a sunnnary of the incidence of maternal deaths in cases 
delivered by vagina as compared to those delivered b.y cesarean section. 

Taboe V. Materxal jMobtatjty Eate ix 400 Casks of Peacexta Previa 



VAGIXAL DELIVERY 

1 CESAREAX SECTIOX 


XO. OF 
CASES 

DKATIIS 

PER 

CENT 

XO. OF 
CASES 

DEATHS 

PER 

CENT 

lVo7na7i ks' 







Marginal 

()1 

1 


IS 

1 

5.5 

Partial 

18 

2 1 


28 

1 

3.G 

Central 

2a 


13.0 

37 

4 

10.8 

Total 

102 ! 


5.9 

83 

G 

7,2 

SlouTie 







Marginal 

113 


l.S 

19 

0 

0.0 

Partial 

27 

2 

7.4 

5 

0 

0,0 

Central 

32 

3 

9.4 

19 

2 

10.5 

Total 

172 

7 

4.1 

43 

2 

4,6 


Although cesarean section is gaining in popularity as a method of 
delivery for jilacenta. previa, it would appear fi-om the re.sults of this 
series tliat delivery by vagina is a safer procedure. However, from a 
study of the facts regarding the treatment of the patients that died 
following cesarean section, it is obvious tliat the deaths which oc- 
curred were due not so much to the operation itself as to poor judg- 
ment in applying this method of delivery. 

Eiglit of llie 21 deaths in the scries followed dcli\'cry by cesarean section. Of 
these S deaths, 4 were from hemon-hage and shock, 3 from sepsis, and 1 from 
acute yellow atrophy of the liver. By present-day methods of handling these cases 
it seems possible that any or all of these deaths might have been prevented. 

The results of delivery cesarean section, in more recent years, 
have been much more satisfactory as .show.n in Table VI. This table 


Table VI. TuExn of Materxal Mortaiaty ix 1S.5 Cases of Placexta Previa at 

AYoman’s Hospital 



NUMBER OF ] 
CASES 

DEATHS 


Vaginal delivery 
• 3917-1923 

34 

4 

ll.S 

'■ 1924-1930 

47 

2 

4.2 

1931-1937 

21 

0 

0.0 

Total 

102 

6 

5.9 

Cesarean section 




1917-1923 

6 

2 

33.3 

1924-1930 

19 

2 


1931-1937 

58 

2 

3.4 

Total 

83 

6 

7.2 

Total i 




1917-1923 

40 

0 


1924-1930 

66 

4 

6.1 

1931-1937 

79 

2 

2.5 

Total ■ 

185 

1 12 

6.5 
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Table IV. Maternal Mortality by Method of Delivery in 400 Cases 

OF Placenta Previa 


JIETIIOD OF DELIVERY 

NUMBER OF 

DELIVERIES 

JIATERNAL 

DEATHS 

Vaginal delivery — Total 

274 

13 

Normal 

S2 

2 

Breccli 

40 

3 

Forceps — Low 

27 

0 

And 

17 

0 

High 

5 

0 

Version and breech extraction 

102 

S 

Vaginal hysterotomy 

1 

0 

Cesarean section — Total 

12(3 

8 

Classical 

Go 

4 

Low flap 

57 

3 

Peritoneal exclusion 

1 

1 

Porro 

3 

0 

Total 

400 

21 


Table IVA. Marginal and Partlvl Placenta Previa — Indications, in Addition 
TO PijiVCENTA Previa, for Delivery of 70 Cases by Cesarean Section 


COMPLICATIONS ' 

i 

WOMAN ’s 
HOSPITAL 

SLOANE 

HOSPITAL 





1. Feto-materual disproportion: 





Contracted pelvis 


4 


1 

Large babies (weight 8 pounds 11 


2 



ounces to 9 pounds 4 ounces) 





2. Previous pelvic operations: 





High amputation cer^dx 


1 



Pregnancy after Watldn’s interposi- 


1 



tion 





Ketroversion operation for sterility 





and repeated abortion 





Previous cesarean section 

1 


1 


3. Abnormal presentation 

1 

2 

2 

1 

4. Elderly primiparas (37-40 years) 

2 

5 

2 


5. Previous complicated deliveries 

1 

1 

1 


0. Cardiac disease 

2 

3 



7. Toxemia of pregnancy 

2 


1 


8. Fibroids 



i ^ 


9. Sterilization 



! 1 


10. Safety of mother and baby: 




2 

Moderate to profuse bleeding before 


7 

1 


or during labor 





Cervix unsuitable for bag 


1 



Fetal distress 


1 


1 

Total number of cesarean sections 

18 

28 

19 

5 


lu Table IVA it will be noted tliat at the Woman’s Hospital only 
11 (24 per cent) of the 46 eases of marginal and jiartial placenta 
previa without other complications were delivered by cesarean sec- 
tion. At Sloane only 6 (25 per cent) of the 24 cases of marginal and 
partial placenta jirevia delivered by cesarean section were free of other 

complications. 

In other words in both series approximately tliree-fourths of such 
patients had complications which in themselves were acceptable in- 
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shows tile striking improvement in results of treatment in three suc- 
cessive seven-3’’ear jieriods at the 'Woman’s Hospital. It is believed 
that better results have been due to more extensive use of cesarean 
section and to prevention and better treatment of hemorrhage and 
shock. 

Table VII is a summary of the incidence and causes of maternal 
deaths after delivery by vagina and cesarean section. 

Table VII. Causes op Maternal Deaths in 400 Cases of Placenta Previa 


I WOMAN’S I SLOANE 1 TOTAL 


Deallis After Vaginal Delivery 


Ho. of deliveries 

Cause of death 

102 

1 172 

274 

Hemorrhage and shock 

o 

• i 

5 

S 

Embolism 

o 

0 

3 

Septicemia 

0 

2 

2 

Total — ^Number 

G 

7 

13 

Per cent 

5.9 

4.1 

4.7 


Deaths After Cesarean Section 


Ho. of deliveries 

Cause of death 

S3 

43 

126 

Hemorrhage and shock 

3t 

1 

4 

Acute yellow atroiihy 

1 

0 

1 

Acute general peritonitis 

1 

0 

1 

Septicemia and paralytic ileus 

1 

1 

2 

Total — Number 


2 

8 

Per cent 


4.6 

6.3 


'Other complications : Acute nephritis 1 ; phlebitis 1. 

fOther complications; Acute yellow atrophy 1; Myocarditis, chronic 1. 


Table V ITA is a summary of facts regarding patients that died. 


Study of the records of tlie 21 patients wJio died sliotvs tliat 12 died of hemor- 
rhage and shock. Ten of these patients had no other complications. Of the 12 
patients, S were delivered by vagina and 4 by cesarean section. One patient, de- 
livered by cesarean, had chronic myocarditis, and had been hospitalized during preg- 
nancy for cardiac decompensation. However, the immediate cause of death in this 
case was hemorrhage and shock. Another patient delivered by cesarean section 
died following post-partum extraperitoneal hemorrhage, estimated at 300 c.c. ^ at 
autopsy. Although she had acute yellow atrophy she was apparently progressing 
satisfactorily until the post-partum hemorrhage occurred. In other words more than 
one-half of the deaths in the series were the result of hemorrhage and shock. 


One of these 12 patients was transfused before delivery and one immediately 
after cesarean section. In none of the remaining 10 cases was preparation started 
for transfusion until the patient had bled excessively during or after delivery and 
had developed some degree of surgical shock. 

■\Vith present-day handling it seems reasonable to consider all of the 12 deaths, 
as a result of hemorrhage and shock, as possibly preventable. 

Three of the 21 deaths were from emboli in patients delivered by vagina One 
occurred at the end of delivery and was probably unavoidable. A second patient 
died from embolism on the eighth post-partum day after having 
nephritis from iodoform packing left in the uterus for six days. The « ^e^th 
was due to embolism on the twenty-fourth post-partum day m a 
infected perineal wound and phlebitis. It should probably be consideied a death 

from sepsis. 







Taiu.k VIIA. — Cont’d 


870 


AIMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 




a 

H 

O 


m 

o 

a 

u 


^ o 
o 

.2 CO 


c 7i 

'go 


S g 


o 

O 

o 

u 

o 

tH 

^ C3 

^ S 


5 :? f3 
o ^ 

«H g 
C5 

CJ 

5 o 


tH O ; 


O 

C 

« c5 

PJ 

o 

c:> €) 
o 
u 

u ^ 

PU 


-"I 

O . 'H 
7^ CJ 

■g o 
fl.ii'S 

r-« M 

o ci 

gP 


P. 


o 


o 

s 


C3 

o c; 


»-• ^ 
C .2. 


O 


7 : 

• 2.2 

o Zi 

•M cr 
c5 

-^ >-• 
aj -w 
fl X 

o 

*« ^ 

P ^3 

03 C3 
CJ CJ 
— >- 
c W 


o t) 

i: o 


X ^ a p. 

> .£?-2 S 

W *3 .M 

« 3 rt 

c5 

tH y^n:^ Tn 

o .y 

S 

C 3 rt 
.2 ..2 
b&.i o 

ci ^ y o ^ 
ns 5^ ^ c5 
P ^ ^ «G 

'-' *1 C) 

^ « 

■3 "o ^ s .3: 

“ p rt C 

4ii Cw ^ t/i O 

a " a o o 
o c-i ,a O ^ 


to 

V . J3 

°i s " 

-•] O tH 
;P T3 

5 '-W 

t ® 

o 

|C5 U2 ^ 

'c: ^ ^ 
wort 
o 

O •» r3 
r73 w 
b ^ c 
rt c 
O ro .s 

^ ti 

, O . rt 
i.rt tX> rt 

4-' Q t- 

o .S 

WH 


tc L P 
” fl 5 
P 2 rt 
fO CUrrt 
o w 
a 

S S 

^ rt fcx) 
. rt 3 

t> H *- 
rt o 


ro O 
^, § 'S? 

{/3 

rt 

rc Q ^ rt 
r5 o rt 1/i 

rt O ^ 

rt ,-H rt 

rt 'rt rt 
o rt rt o 


g ^rt 
•rt •rt ^ 

•w .rt *H 
w 
o 

iSS '2 
hs s 3 
1 ^ '' 
tB g s- 
e .2 “ 

^ CO 

S CH rt 

1 -^ B 


•W G 
-G O 
ti5 V 
■*•» 

c ^ 

rt Q 


■2 ^ 


2 ^ ' 
(S 


. p: c 
P 


02 ^ 
rt 


cr. 

rt rt 
O o 
*3 P 


o . 
•w rt 
rt rt 
o u 

tH -H . 

rt 

M 


O « 
M ^ 

^ S 


H 

•Si 

p 


Xfi 

>y 


rt 

5 B 

^ rt 

o ” 

^ r 

£.4 » 

5 o 


1 rS H ^ 
I'® o £> 

1,0 ® ® 

3 
fcX) 
u 
rt 


P 


rt , 
o »•« 
. rt ^ 

W3 a 

>0-5 


cu 


rt t- 

P 

I n 

s a 

2 o 


CO 


<J 


to i 


*3 2 ® 

Sot'S p 

16 


•t! L 
to § 
o S 

•Iw 

H 

p 


X ^ H 

■g" s 


sc^l 

so rt 


^ t, 

^ o 

SO -2 

s= i; 


o 

so 


^ i 

CJ X, 
Pj to 
o p 
rt 

40 ,rt 

g 

^'i 

rt S 


Pc 

O 

172 


P C 
tH O 

2- 

p 


ro 


Art 

^ I 

rt 
rt 

aJ O'!" 
o r^ 

.2 CJ § 

S*i3 

H P 

2 -2 
P o • rt 

crS rt 


CO 03 

"i P 

pS 

cc 


o o 
'rt ^ 
tH rt 

op 

ra'-J 
rt 
o 


s2 

’rt cn 

G rt 
c; o 
o V 

e. § 

&o 


-H 

rt 

rt CC & 
rt rt 


o ^ 
pH 2 


a 

j> 

a 

a 

p 


p 

o 

a 

&H 

a 


P ^ 
.2 S 
2'^ 
o rt 




P 


P 


rt 

o 

’« rt 

■5 .2 
.a-s 
« 

Lrf 

trj 13 

'^4 

a o 


H rt 


P w 


o 


g)S 

p 


ttJ m 
w w 
P o 


2 


M 

o 


o < 


tSj 



9 Partial !i!f i 38 Breecli delivery Phlebitis. Pulmonary ombo- 24 days In spite of marked secondary 

iism. Infected wound anemia, no transfusion until 

fifteenth p.p. day 

10 Central 32 v 28 Classical cesarean section Acute yellow atropliy. Sup- 8 days With symptoms of acute yellow 

press! on urine. (20 ounces in atrophy delivery was delayed 
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'■J’ABLE VIIB. BeTAIi ]\IOItTALITY. SUBVIVATi OF VlABEE BABIES AfTER DELIVEliy 

BY Vagina vs. Cesarean Section 



woman's ] 

1 SLOANE 


marginal) partial ) central 

ImAROINAL) partial I CENTP.AL 


Delivery hy Vagina 


No. of deliverie.s 

1 61 

18 

23 

113 

27 

32 

No. of babies 

62 

19 

23 

114 

27 

32 


(1 set of 

(1 set of 






twins) 

twins) 

1 




Nonviablo babies 

7 

2 

5 

7 

0 

6 

Viable babies 

55 

17 

18 


27 

26 

Stillbirths 

3 

3 


28 

13 

17 

Neonatal deaths 

8 

3 


4 

2 

5 

Survived 

44 

11 

wBm 

75 

12 

4 

Survived, viable babies 

80.0 

64.7 

33.3 

70.0 

44.4 

15.3 

in percentages 







Survival all ty^ies by vaginal route, G7.7 



56.8 



Delivery hy Cesarean Section 


No. of deliveries i 

1 18 

28 

37 

19 

5 

19 

No. of babies 

1 18 

29 

37 

19 

5 

20 



(1 set of 
twins) 





Nonviablo babies 

0 

1 

0 

0 

0 

0 

Viable babies 

18 

28 

37 

19 

5 

20 

Stillbirths 

0 

2 

1 

0 

0 

3 

Neonatal deaths 

1 

1 

7 

0 

0 

0 

Survived 

1 17 

25 

i 29 

19 

5 

17 

Survived, viable babies 
in percentages 

94.4 

89.2 

78.3 




Survived all types after cesarean section, 85.5 



93.11 



Table VIII. — Survival of Viable Babies After Vaginal Delivery vs. Cesarean 
Section in 400 Cases of Placenta Previa 


TYPES OF PLA- 
CENTA PREVIA 

WOMAN 's 

hospital 

SLOANE 

HOSPITAL 

VAGINAL 

DELIVERY 

CESAREAN 

SECTION 

VAGINAL 

DELIVERY 

CESAREAN 

SECTION 

Marginal 

80.0 

94.4 

70.0 


Partial 

64.7 

89.2 

44.4 


Central 

33.3 

78.3 

15.3 


Total 

67.7 

85.5 

56.8 

1 93.2 


disaster. Experience proves that delivery under such conditions to 
save the child is unjustifiable. 

Patients with organic disease complicated by pregnancy and pla- 
centa previa present problems to test the skill and judgment of the 
most competent obstetrician. Such patients must be individually con- 
sidered in order to decide upon the most suitable time and method of 
delivery. 

Potentially or actually infected patients are serious risks regardless 
of the method of delivery. If they are to be delivered by the ab- 
dominal route, Porro cesarean section rather than the classical or low 
flap types of operation should be employed. Although we have had 
no experience ivith extraperitoneal cesarean section in this type of 
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0x26 of tile 21 deaths was the result of acute yellow atrophy of the liver. In view 
of the toxic symptoms delivery was postponed too long in an effort to get a viable 
baby. 

Pive of the 21 deaths were definitely the result of sepsis. Of the 2 septic deaths 
after vaginal delivery, one had symptoms of infection on admission and death was 
probably inevitable. The other occurred after Diihrssen’s incision and breech 
extraction in a case which failed to respond satisfactorily to attempts at induction. 
With a febrile (99° to 100.2°) mother during six days of observation befoi’e induc- 
tion was attempted, intx-apartum death of a 3 pound 2 ounce fetus and cessation 
of hemorrhage, it might have been safer to wait for spontaneous cervical dilatation. 
Two septic deaths followed classical cesarean section. One of these patients had 
an adherent placenta and profuse bleeding at delivery but no trairsfusion until the 
sixth post-partum day. The other classical cesarean section wms unwisely chosen 
as the method of delivery in a patient with a definite potential infection. Vaginal 
delivery or Porro cesarean section would have been safer. 

It is evident from the records that the patients who developed 
sepsis could have had much better ixost-partinn care. In 4 of the 5 
cases replacement of blood loss was inadequate or was delayed until 
sepsis developed. It seems obvious that adequate replacement of 
blood loss may be as important in preventing dangerous post-partum 
complications as in the iirevention of surgical shock. A depleted post- 
pai’tum patient should be transfused, and repeatedly transfused if 
uecessar.y, for the prevention of complications as well as for their 
treatment. 

Table VIIB shows the outcome of babies delivered by vagina vs. 
cesarean section, in the three types of placenta previa. In the Woman’s 
Hospital series udth its higher incidence of cesarean section, a total 
of 76.3 per cent of viable babies survived as compared to 64.7 per cent 
in the Sloaue series. 

Table VIII is a summary of the survival of viable babies after 
vaginal deliveiy vs. cesarean section. 

Prom a study of end results it is difficult to foianulate an accurate 
opinion of the success of the various xnethods of treatment for any 
obstetric condition. This is true because results are usually based 
upon survival of patients treated. 

It is obvious from this series of cases that most of the patients that 
died as well as many that siuwived were carried through laboi’, de- 
liveiy, and the post-partum period with too narrow a margin of safety. 

The outstanding fault of treatment Avas the failure to provide ade- 
quate replacement of blood loss. The condition of many patients at 
time of delivery Arms such that even moderate additional blood loss 
Avas sure to throAv them into dangerous or fatal shock. Others AAmre 
actually in shock AAdien delivered by A'agina or cesarean section. 

Patients Avith placenta preAua are usually admitted to a hospital 
U'ith a history of painless bleeding either at or before the onset of 
labor. ExeessiAm bleeding can almost iuA’ariably be controlled by 
packing and bags for a sufficient period of time to alloAV blood trans- 
fusion before delivery and preparation for subsequent tran.sfusions. 
HeliAmri' of a patient Avith marked anemia or while in shock invites 
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placenta covers 50 per cent or loss of the cervical canal; and Partial II, 50 per cent 
or more. The marginal and central types do not need to be subdivided. 

Ude and Urner have recently recommended c 3 'stograms in the diagnosis of pla- 
centa previa. AVe have used this method at the Methodist Episcopal and Long 
Island College Hospitals in well over 100 cases. This method is important and 
gives some valuable information, but it is not alwaj's absolutel^^ accurate. If the 
x-raj' shows a sinking down of the head in the lower segment, one can definitely 
say there is no placenta previa. On the other liand, if there is a .space of from 1,5 
to 2.5 cm., it maj’ or maj' not be placenta previa. 

These patients sliould under proper precautions, have a pelvic examination through 
the vagina. In Brookljm there is some agitation for not examining placenta previa 
cases. There arc conditions, of cour.se, where vaginal examinations should not be 
made, but examination is obligator}' in the vast majorit}' of cases. We teach and 
practice that “without a correct diagnosis there can be no intelligent treatment.” 

Minimizing trauma is most important, and of course, it is much more important 
to prevent infection than to treat it. Likewise, the prevention of shock is more im- 
portant than its treatment, and if present it should be treated immcdiatel}’. Tlie 
longer shock is present the less likel}* the patient is to survive. Heat, morphine, and 
blood transfusion are essential. As an illustration, onlj' last week we had a patient 
with a ruptured uterus in profound shock. In fortj’-five minutes she had been 
given 2,000 c.c. of blood and had had a hj-sterectomj'. The next morning she sat 
up and ate her breakfast. 

There is no question but that cesarean section is gradually coming into its own. 
Tliore is also no question that one must have the conditions that call for section. 

DR. NORRIS W. VAUX, PniLADBLPHiA, Pa. — ^D r. Aldridge’s review indicates 
clearly the verj' definite improvement in maternal and fetal mortality from this 
complication of pregnancy, in two outstanding maternity' hospitals in the United 
States, in the last ten j’cars. 

I approve the use of vaginal examination in cases of placenta prena, provided 
no undue risk is entailed and proper preparation of the patient and attendants has 
been strictlj' enforced. It is imperative that all preparations and equipment neces- 
sary for combating secondarj' hemorrhage following vaginal examination, be at 
hand. 

I have been for j-ears an advocate of the more radical procedure of operative 
deliver}'. Yet I fully realize that all cases of placenta previa are not necessarily 
close to a well-equipped institution where this method of procedure can be safely 
carried out. I therefore wish to emphasize the importance of conservative treatment 
in all such instances. 

I am glad that your attention lias been called to the added risk associated ivitli 
vaginal, as compared with abdominal, delivery in cases ofplacenta previa. Cesarean 
section does, without a doubt lessen the risk of uterine infection as well as trauma 
of the lower uterine segment and of the cervix. The close relationship of the pla- 
cental site in the lower uterine segment to the vagina increases the risk of any 
vaginal manipulation. Cesarean section also eliminates the danger of rupture of 
the uterus at the placental site. 

It is interesting to note that in 33,012 jiatients delivered in the Jefferson Ma- 
ternity and the Philadelphia Lying-In Hospitals, in approximately ten years, there 
were IGG patients with proved placenta previa (marginal, partial, or central), an 
incidence of one placenta previa case in every 198 deliveries, which is somewhat 
less than the incidence in either the Woman’s Hospital or the Sloane Maternity. 
There were 11 maternal deaths in our series, a maternal mortality of G.G per cent. 
One of these cases was moribund on admission and died undelivered. In comparing 
the vaginal delivery deaths (4.9 per cent) in placenta previa with those delivered 
by the abdominal route, the percentage of cesarean section dcatlis (8.3 per cent) is 
somewhat higher. IMaternal mortality rose very definitely in those individuals in 
whom there was a serious delay in replacement of blood loss wlien secondary hemor- 
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case, it is possible that it maj' eventually offer a conservative means 
of delivery for at least the potentiallj’- infected eases. 

To summarize it may be stated that; 

1. Placenta previa constitutes one of the most serious complications 
to be met in obstetric practice. 

2. Patients should be treated according to sound surgical princi- 
. pies for the prevention of infection, uunecessarj’- hemorrhage, surgical 
shock, and trauma. 

3. Patients should be prepared as carefully for vaginal delivery or 
cesarean section as for any major surgical operation. 

4. Blood transfusion provides the most effective means for the pre- 
vention and treatment of surgical shock. Other means of treating 
shock should be readilj’- available in every obstetric hospital to pro- 
tect patients while preparations for blood transfusion are being made. 

5. Delivery by vagina or cesarean section of a patient in shock or 
seriously depleted by hemorrhage should not be undertaken until 
adequate replacement of blood loss has been accomplished. 

6. Complications resulting in dangerous hemorrhage may be unex- 
pectedly encountered during delivery. Provision for blood trans- 
fusion during operation may prevent disaster. 

7. Cesarean section offers a valuable means of delivery of patients 
with central placenta previa and selected cases of 23artial and mar- 
ginal placenta previa. 

8. Placenta previa frequently occurs in patients who have physical 
conditions which either constitute acceptable indications for cesarean 
section or which may seriously complicate delivery by vagina. 

9. Fetal . mortality is strikingly reduced in patients delivered by 
cesarean section. 

10. Blood transfusion to combat anemia and to improve the general 
physical condition of patients following delivery maj'- reduce the in- 
cidence and danger of post-partum complications. 

11. Conditions associated with placenta previa demand hospital 
treatment for safety. 

DISCUSSION 


DR. HAE^^Y B. AIATTHEWS, Brooklyn, N. Y. — During the past five year.s 
there were* 8,410 deliveries at the Methodist Episcopal Biospital in Brooklyn, with 
38 cases of placenta previa, giving an incidence of 1 in 221. 

Our methods of management are similar to those of the last seven years of 
Dr. Aldridge’s, namely, simple rupture of the membranes, the use of the Voorhees’ 
tag or cesarean section. In these 38 cases there were no maternal deaths. There 
were 15 fetal deaths, a mortality of 31.5 per cent. We can justifiably correct tliis 
rate, because there were two macerated fetuses and five nonviable prematures, so 
that the corrected fetal mortality is 21 per cent. 

Taking the cesarean sections separately there were t of the classical and 3 of the 
low flap type, a total of 10 cases with no maternal mortality and one fetal death. 
This baby was stillborn although the fetal heart was thought to ave een lear 
shortly before operation. , j 

I agree with Dr. Aldridge that we need a more accurate classification ^ 

suggest subdividing the partial group by adding the erms ar , 
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I ■w'ill not quarrel over the relative merits of direct or indirect transfusion. 
The important thing is to transfuse the patient immediately and as often as neces- 
sary. About one-fourtli of our cases are transfused. Cesarean section is done in 
about one-fourth to one-third of our cases. Willett forceps and the Braxton Hicks 
version are used. Usually the bag is ruled out except ^Yhcre the life of the fetus 
is already extinct or of no particular value. The lower segment cesarean section 
is used more frequently in our hospital than the upper segment or classical type. 
The advantages of the one in giving access to the placental site, and of the other 
in keeping away from the placental site arc admitted. Both methods give good re- 
sults. Wiile our results have been questioned in some quarters, nevertheless we 
have had practically no maternal mortality, and we believe that it can be reduced to 
practically nil, that the fetal mortality should not exceed 20 per cent uncorrected, 
and that the corrected mortality should be somewhere around G per cent. 

BE. BENJAMIN P. WATSON, New York, N. Y.— In determining the type of 
treatment, one should perhaps not attach so much importance to the degrees of 
placenta previa as to the condition of the cervix. Partial placenta previa with a 
rigid cervix may be a more serious condition than a complete placenta previa with 
a soft and retracted cervix. Therefore, I believe that a careful vaginal examination 
is called for in all cases and that the determination of ti'eatment should depend 
upon the condition of the cervix more than upon the actual degree of placenta 
previa. 
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rliago occurred, and this possibly was the factor in the resultant fatal surgical 
shock and collapse. It would seem to me, therefore, that prompt replacement of 
blood to combat the surgical shock, regardless of vaginal or abdominal delivery, 
should not be long postponed after the initial hemorrhage, 

I cannot agree that the method of choice in delivering placenta previa by the ab- 
dominal route is the low flap cesarean section. A more pronounced blood loss is 
likely to occur following this type of incision while a fundal or classical incision, 
which is far removed from the placental site, niaj' give better results relative to 
the sepai'ation of placenta after delivery and the primary and immediate spon- 
taneous involution of the uterus. 

It is advisable to accept all painless bleeding in the last trimester of pregnancy 
as that of placenta previa until it has been proved otherwise, and as such the 
patient should be immediately hosiiitalized, for the sake of safety. Upon admis- 
sion to a well-equipped in.stitution, replacement of blood loss should be the first 
treatment instituted, and that without delay. The condition in which the patient is 
found at the time of admission and the type of placenta previa determined by ex- 
amination, should be the indications for either temporary delay or prompt surgical 
intervention. No patient in surgical .shock from blood loss associated with placenta 
previa should be considered an operative risk until the treatment instituted for 
surgical shock has become efTective. 


DE. P. C. GOLDSBOEOUGH, BufFxVUO, N. Y.— I want to emphasize the impor- 
tance of correct diagnosis because of an experience I had recently in seeing a patient 
with a ruptured uterus in her second pregnancy. She had had, she said, a placenta 
previa in her first delivery. On account of a slight blood-tinged discharge she had 
been rushed into the hospital, and with a diagnosis of placenta previa, delivery was 
made by cesarean section. The iiroper diagnosis was the .slight show of the onset 
of labor. 

A second case was sent in with a diagnosis of placenta previa. As there was no 
hemorrhage on admission she was kept under observation. There was no further 
hemorrhage, the patient w'ent to term and was delivered normally. The diagnosis 
in this case was decidua polyposa. In some hospitals she would have had an im- 
mediate cesarean, without a correct diagnosis. 


BE. PEED L. ADAIE, Chicago, III. — Wlien one attempts to classify according to 
the relation of the placenta to the cervical canal or os, there is a great deal of 
variation, dependent upon the stage of labor and the time the sjTnptoms_ develop. 
Naturally the exposure of the placenta varies with the amount of dilatation. Ye 
have tried to simplify the classification as much as possible and to recognize omy 
tivo gi-oups of placenta previa, on the basis of the conditions foun at t le 
first symptoms develop. We recognize the type where the os is covered and the t^e 
where the os is not covered at that time. This serves as a fundamental basis for 
deciding the tjqje of treatment required. In our classification leie are on j le 
complete and the incomplete tjqies. 

A point worthy of emphasis, in the early diagnosis, is the warning hemorrhage. 
IMany cases of placenta previa have a show, of blood an i one ‘ <!vmntom« 
this slight bleeding which occurs in the last trimester, lu lou ^ " patient 

one can usually forestall more serious hemorrhage. i i anj rn'Tiprf in order to 
should be brought to the hospital, if possible, and careful y examined 
rule out a placenta previa. About one-fourth to one-third of Biese cases with 
warning bleecling have a placenta previa, and they are rea e P ' 

There is no stereotj-ped form of treatment. The La^ 

mother and the status of the f at .stake.' Where the 

section IS not indicated where the life or tne cppfinn chould 

fetus is nonviable or dead or already in a serious con i ‘ \ treated 

not be undertaken, as tJie condition, so far as the mother is concerned, can be 

successfully without it in most cases. 
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myomas of the uterus have been included under the general head of 
endometriosis, which will explain the high incidence of involvement of 
the uterus. 

AGE INCIDENCE 

Endometriosis is a disease that occurs principally during the reproductive period, 
the greatest number of patients being in the fourth and fifth decades of life. The 
fact that it is seen early in the third decade, however, makes it of increasing im- 
portance. Our youngest patient was 21 years of age, the oldest 7.3 (Table I). 

Table I. Exdomktuio.sis; 1923-1937, 884 Patiext.s 


Age Bistbibutiox 


AGE 

YEARS 

NU.MBER 

PER CENT 

20-29 

61 

6.9 

30-39 

272 

30.8 

40-49 

443 

50.1 

50-59 

99 

11.2 

60-69 

8 

0.9 

70+ 

1 

0.1 

Total 

884 

300.0 


Mean age 41.9 years 

Youngest patient 21 years 

Oldest patient 73 year.s 


Seven Imndrcd and fifteen patients (80.9 per cent) Avere between 30 and 50 years 
of age; 61 (6.9 per cent) were between 20 and 30, and 108 (12.2 per cent) were 
beyond 50. In this last group the lesions were mostly adenomyomas of the uterus, 
and the surgical treatment for this older group obviously was complete hysterectomy. 

LOCATION OF THE LESIONS 

Tlie distribution of the lesions followed the same general pattern as giA’en by 
previous authors avIio included adenomyomas of the uterus under the heading of 
endometriosis. The uterus Avas the most common site of involA^ement, there being 
640 lesions of this organ and the cervix. The ovary Avas next with 120 lesions. 
In tlie group of 108 ca.ses of diffuse endometriosi.s, it AA'a.s impo.s.'sible to give a 

Table II. Endometriosis: 1923-1937, 884 Patients 


Anatomic Location or Lesions 


location 

NUMBER 


Uterus 

618 

69.9 

Ceiwix 

22 

2.5 

Ovary (probably not complete) 

120 

13.6 

Eectovaginal septum 

27 

3.0 

Ligaments of uterus 

22 

2.5 

Sigmoid, rectosigmoid, or rectum 

24 

2.7 

Pelvic peritoneum 

44 

5.0 

Vaginal Avail 

17 

1.9 

Fallopian tube 

27 

3.0 

Umbilicus 

6 

0.7 

Ileum 

2 

0.2 

Appendix 

1 

0.1 

Bladder 

2 

0.2 

Diffuse 

108 

12.2 


♦More than one organ affected. The total, therefore, doe.s not add to 100 per cent. 










ENDOMETRIOSIS'^ 

A Clinicai^ and Surgical IIe\uew 

A^irgil S. Counseller, M.D., Rochester, Minn. 
(From the Division of Surgery, the Mayo Clinic) 


J UST eighteen j^'ears ago Dr. Sampson*’ presented before this Society 
his observations on 23 patients with what he designated as “per- 
forating hemorrhagic cysts” of the ovary and stated that, from these 
hemorrhagic cysts, pelvic adenomas took their origin. He expressed the 
opinion that he could not he sure that the ovarian hematomas were the 
only cause of ectopic adenomas. One'"’ year later he stated to this 
Society that ectopic pelvic adenomas originated also from menstrual 
elements extruded from the uterus through the oviducts and from 
tubal epithelium Avhich liecome imiilanted on the ovary and other iielvic 
structures. He suggested the term “endometriosis” to designate this 
pathologic entity. This term has been generally accepted by gynecol- 
ogists and pathologists. 

Many students of the subject have not accepted Sampson’s theory 
regarding the etiology'’ of this disease but, nevertheless, a great debt is 
due him for stimulating so much interest in it. Most of the papers on 
the subject have dealt with theories of development, pathologic studies, 
the distribution of the lesions and the sulijective symptoms, and rela- 
tively few have dealt with the results of treatment. Read and Roques 
(1929), Wharton (1929), Keene and Kimbrough (1930), Smith (1929), 
Cattell (1936), and Pemberton (1937) reviewed their clinical findings 
and published their results of radical and conservative surgical treat- 
ment. Since endometriosis is primarily a surgical disease, the methods 
involved in its management can be eimluated better and a cleaier con- 
ception of its clinical importance can be brought about by publication 
of the results of treatment. 

Masson reviewed the eases of 576 patients with endometriosis who 
were treated at the Mayo Clinic beUveen 1923 and 1934. To this series 
I wish to add 308 additional cases of patients treated subsequently up 
to and including 1937. I will then discuss the entire series in somewhat 
greater detail and evaluate the results of conservative treatment.! 

The generally accepted idea of endometriosis is of an abnoimal grovdli 
of endometrial tissue in an ectopic position. Graves stated that the use 
of the term “endometriosis” assumes the acceptance o * ampson s 
theories of etiology. Blair Bell mentioned the term “endometrioma, 
which indicates tumor formation. In the present seiies o cases a eno 


, ‘Read at the Sixty-third Annual Meeting of the American Gynecological Society. 
Asheville, N. C., May 30 to June 1, 1938. Dr. J. Berkson. 

tl am greatly indebted to my assistant, our case records and tlie 

of the Statistical Department, for their careful stucL oi our ca.e 
resulting data. 


S77 
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Table III. Mekstruai. Abnormalities : 308 Patients 


(Recent Series, 1935-1937) 


1 

j 

XU.MBER 

PER CENT OF 
TOTAL CASES 

Menstrual abnormality: 

Menstrual abnormality (anv <ypo) 

247 

80.2 

No menstrual abnormality 

32 

10.4 

No information 

29 

9.4 

Pain: 

Pain with menses 

144 

46.8 

Pain increasing 

57 

1 39.0* 

Pain worse on exertion 

27 

18.7* 

Pain worse on defecation 

21 

14 .6* 

Pain worse on urination 

7 

4.9* 

No pain with menses 

74 

24.0 

No information 

90 

29.2 

Menstrual disturbance : 

Monorrhagia and/or metrorrhagia j 

202 


No menorrhagia or metrorrhagia 

48 


No information 

58 



♦Based on 141 patients with pain. 


ASSOCIATED PELVIC DISEASE 

Alenstrual disturbances are extremely difficult to evaluate, if one attempts to 
be at all accurate in attributing them to endometriosis, since 54.5 per cent of the 
308 patients in the recent series had leioniyomns of sufficient size to account for 
sucli irregularity (Table IV). Furthermore, CO per cent of the patients had lesions 

Table IV. Associated Pelvic Disease: 308 Patients 


(Recent Series 19.35-1937) 



NU.MBER 

PER CENT 

OF CASES* 

Leiomyoma 


54.5 

Chronic cystic oophoritis 


52.3 

Simple cyst 

24 

7.8 

Corpus luteum cyst 

19 

6.2 

Atrophic oophoritis 

12 

3.9 

Cystadenoma 

7 

2.3 

Carcinoma of ovarj' 

3 


Tubo-ovarian abscess 

2 


Carcinoma of uterus 

1 


Carcinoma of cervix 

1 

1 0.3 


♦A single patient may have had more than one pathologic condition. The total 
therefore adds to more than 100 per cent. 


of the ovaries other than endometriosis which might also have been re.sponsible for 
the menstrual disturbance. We are of the opinion that it is reasonable to state that 
endometriosis per se does not produce disturbances in menstruation, although 
endometrial adenomas within the uterus itself probably do in some instances. In 
tliis series of 308 patients, C5.G per cent had menorrliagia, metrorrhagia, or botii 
(Table IH), which is approximately the same percentage as that stated for the 
number of associated pathologic lesions of the uterus and ovary (Table H^). 

PREVIOUS SURGICAL PROCEDURES 

Since endomclriomas occur in laparotomy wounds following operations on the 
uterus, it occurred to us that trauma as a direct result of operation on the pelvic 
organs or as a result of manipulation of the organs at the time of operation might 
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specific location to the lesion. Other sites of involvement were the rectovaginal 
septum in 27 instances, the umbilicus in 6 and the bladder in 2. Twenty-four lesions 
involved the sigmoid, rectosigmoid or rectum, and 44 involved the pelvic peritoneum 
(Table II). 

DYSMENORRHEA 

The clinical symptoms of endometriosis are variable and are determined largel,> 
by the location of the masses and the number of regions involved. Dysmenorrhea 
of the acquired type, with some degree of progression, is very suggestive of the dis- 
ease. AVe at the clinic are convinced that in girls in the second and third decades 
at least, endometriosis is in many cases responsible for pehlc pain, although the 
lesions are not firm enough to palpate either vaginally or rectally. I rather suspect 
that in many such cases the pain is due to endometrial growths within the myo- 
metrium, as depicted in Fig. 1. This patient, aged 22 years, had been treated 
for five years for extreme dj'smenorrhea without effect and the familj had lequested 



that the uterus be removed. At operation, Tomplete 

moved and presacral resection was perfoimed. H 

relief of pain and by normal menstruation. ^ 

Fixation of the uterosacral ligaments and rectovaginal These 

in pain of a bearing-down type and, in some cases, m a esiie ^ onset- 

symptoms begin before menstruation is initiated and a a e ^ ceases A.s 

in many cases, however, a dull aching pain is present after 

the disease progresses the duration of the ® Patients present- 

vere cases patients may not be free from diseom ‘ ‘ ^ , - recent series 

ing such a history usually require radical ' oent of the patients 

of 308 cases, in which the data are more complete, 46.8 cent 

had dysmenorrhea, of whom 39.6 per cent Imd J^j^i^^roogh found that 

the entire group had had no pain -creasing dysmenorrhea and that 

49.1 per cent of their patients gave a histoi , .j ^ acquired dvsmenorrhea 

40 per cent gave no history of pain. ttts'lTls.f per' cent of our 

was noted in 50 per cent of his cases. It w. that this pain was 

patients with menstrual pain volunteered * . occurred in cases 

definitely worse on evertion. This seemed to l.o s.gn.lieant s.ncc 

of extensive involvement. 
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in cases of chronic inflammatory lesions, especially if the examination is made 
near the beginning of menstruation. If nodules arc also felt behind the cervix or 
in the posterior vaginal vault, the diagnosis of endometriosis is more nearly 
certain. 

Palpation of the uterosacral ligaments bj' rectal examination is of distinct value, 
because they are usually shortened irregularly and arc extremely tender. The in- 
duration of pelvic inflammatorj' disease, i)articularly of tlic po.«tabortal tj'pe, is 
firmer and more extensive tlian is encountered in endometriosis. 

In the presence of large leiomyomas and tarry cysts, the diagnosis of endometri- 
osis is more difficult to make. In the case of young patients without uterine tumors 
but with fixed retroversion associated with an increasing dysmenorrhea and with- 
out a history of acute pelvic infection, there is presumptive evidence of endo- 
metriosis. 

As has been said, very little evidence of the presence of endometriosis can be 
obtained from the character of the menstrual disturbance in view of the fact tliat 
such disturbances can be more accurately attributed to an associated uterine or 
ovarian lesion. Further proof of this lies in the fact that most patients Avitli 
endometriosis but without associated uterine lesions do not have menstrual irregu- 
larities. In our recent series of 308 cases a i>reoperative diagnosis of endometriosis 
was made in forty-five instances. 


TREATMENT 

Since the epochal work of Sampson and of the many others who have investigated 
the disease thoroughly, it is definitely established that the .syndrome produced by 
endometriosis is dependent on ovarian function. A rather general rule can there- 
fore be stated that removal of ovarian function will cause these lesions to become 
quiescent and in some instances to di.sappear. A few exceptions might be made, 
however, in the case of adenomyomas of the uterus following the menopause. 
Other factors producing activitj’ of sucli adenomyomas may be accounted for by 
malignant ovarian tissue. 

Since in most cases endometriosis occurs during Ihe reproductive period, con- 
servative .surgical principles with regard to preservation of either the menstrual 
or reproductive function, or both, must be employed. We at the clinic feel that the 
upper age limit for conservative procedures is between 37 and 40 years. However, 
the extent of the lesions and their location arc of more importance in selecting 
the type of operation perhaps than is the age of the patient. For example, if a 
patient at the age of thirty has a diiTuse endometriosis involving the sigmoid, both 
adnexa and the uterus, she will be better off if a radical operation is performed. 

It has been our observation that when it is necessary to perform radical hysterec- 
tomy for endometriosis before the menopause, the patients do not experience the 
severe menopausal symptoms that those patients do who undergo a similar opera- 
tion for conditions other than endometriosis. 

Conservative methods carry a more favorable prognosis when lesions are confined 
to the adnexa on one side and to a few serosal implants which can be easily ex- 
cised. In the cases of younger patients with a longer history of dysmenorrhea and 
in wliich endometriosis is encountered at operation we have, in addition to con- 
servative treatment, performed presacral resection with the idea in mind that if 
there were recurrences the patients might not experience the dysmenorrhea which 
was the original predominating symptom. By this means such patients might carry 
on in comparative comfort until later in life or until further symptoms justified de- 
struction of ovarian function by surgical means or by irradiation. 

In our combined series of 884 cases, 362 patients were treated by conservative 
procedures, 701 by radical procedure.s, and a few by radium and roentgen rays 
(Table VI). When the lesions were diffuse, and particularly when there was con- 
siderable fixation of the lower uterine segment, even though the adnexa were not 
extensively involved, it was our ox)inion that the risk of recurrence following any 
conservative procedure was too great. Those patients who had involvement of the 
rectovaginal septum were treated in the great ma jority of instances by radium, be- 
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well be an etiologic factor in the subsequent production of endometriosis in the 
pelvic structures. In our recent series of 308 cases, 1G7 patients (54.2 per cent) 
had been subjected to pre^uous pelvic operations, but it was not possible to de- 
termine in many instances the reason for the operation. Of these, 56.9 per cent un- 
derwent some type of surgical procedure on the uterus or adnexa, 12.6 per cent had 
had dilatation and curettage and perineal surgery, and 30.5 per cent had undergone 
appendicectomy or some other abdominal operation. IVliether these procedures 
were performed for pelvic pain or whether they may have been one of the factors in 
initiating the endometrial process is impossible to say. The high incidence of pre- 
vious surgical interference, however, is certainly suggestive (Table V). 


Table V. Previous Surgic.vl Procedures : 308 Patients 
(Eecent Series 1935-1937) 



NUMBER 

PER CENT 

Previous surgical treatment 

167 

54.2 

Involving cutting uterus, tube, or ovary 

95 

56.9* 

Dilatation and curettage and perineal surgery 

21 

12.6* 

Appendectomy or other abdominal surgeiy 

51 

30.5* 

No previous surgical treatment 

114 

37.0 

No information 

27 

8.8 

Total 

308 



*Per cent of 167 patients who had had previous surgical treatment. 


DIAGNO.SIS 

Tho clinical diagnosis of endometrial lesions is rarely made in more than 20 per 
cent of the cases because of the multiplicity of associated pathologic lesions of 
the uterus and ovary wliich may themselves account for the patient’s symptoms. 
There are certain symptoms, however, which, if present, should direct attention to 
the possibility of endometriosis even though associated lesions are present; for ex- 
ample, an acquired dysmenorrhea of the progi'cssive type occurring in a woman 
particularly between the ages of 25 and 45. This pain will vary in character de- 
pending on the site of the lesion. Adenomyomas of the uterus not infrequently 
extend through and involve the posterior wall of the bladder, giving rise to vesical 
symptoms associated with menstruation. This experience will usually be mentioned 
by the patient without any leading questions by the examiner. Similarly, adenomas 
involving the cul-de-sac or rectal shelf are usually productive of such rectal dis- 
turbances as pain on defecation or rectal pressure, both of which seem to be efinite j 
associated with the initiation of menstruation. In cases of diffuse involvement o 
the pelvic tissues and rectal shelf, there is a characteristic discomfort which I have 
not seen mentioned by previous authors; this is pelvic “soreness brougit a ou j 
exertion near or during menstruation. It is especially noticeable on wallang or 
riding in such veliicles as buses, streetcars, or automobiles for any considerate 
distance. "Wlien patients complain of sterility and ha've rather pronounce ysmenor 
rhea, endometriosis should be excluded. 

Endometriosis of the umbilicus presents very little difficulty in diagnosis, ^uci 
lesions being characterized by their tenderness, enlargement, an isco or i 
the menstrual periods. The same is true of lesions in laparo omj ■ 

larly following cesarean section, although in the latter instance a ^ blood 

blood coincidentally with menstruation. There may be penodic 
from the umbilicus of patients who have not had previous operations. 

Kimbrough called our attention to a very important point m oonnec ^.o^nect 

discharging sinuses subsequent to operations on the uterus. without the 

clirectly udth the uterine cavity, from which blood may be discharged, without the 

presence of an endometrioma. , , . , 

Objective evidence of endometriosis is best cul-de- 

ination. The most positive evidence is the ^^^ly'out^of^all proportion to that seen 
sac on rectal examination Tenderness is usually out ot an p i 
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Table VIII. Fertility: 162 Patients Tre.vted Conservatively 



NU.MBER ! 

PER CENT 

Unmarried 

31 

19.1* 

Married 

131 

80.9 

No pregnancy 

42 

32.lt 

One live birth 

18 

13.7 

Two or more live births 

34 

26.0 

Miscarriages only 

22 

16.8 

No information 

35 

31.4 


*Based on 1G2 patients, 
tBased on 131 married patients. 


tion impresses us as being of more value in cases in ^vhich ve can subsequently 
follow the patients with regard to fertility than for the entire group, the majority 
of whom underwent radical operation. 

Thirty-one of these 162 patients were unmarried, 1.31 were married. Our figures 
for fertility are accordingly based on these 131 patients in whom one could expect 
pregnancy under normal conditions. In this group there was no pregnancy, or an 
absolute sterility in 42 cases, or .32.1 per cent; IS patients or 3.7 per cent, had 1 live 
birth, 34, or 26 per cent, had 2 or more living births, and 22, or 16.8 per cent, had 
only miscarriages. We were unable to obtain information in 15 cases, or 11.4 per 
cent. The incidence of pregnancy, therefore, for this group was 56.5 per cent. The 
incidence of miscarriage was extremel}- high, which is presumptive evidence that 
endometriosis is a very potent factor in it. 

Seven patients were known to have become pregnant after such conservative treat- 
ment. Of these, 4 had 1 child each, 1 had 2 children, 1 had 4 children, and 1 had a 
miscarriage, giving a total of 10 children. It sJiould be noted, however, that of the 
162 patients who were treated conservatively, 64 were not traced in respect to sub- 
sequent pregnancies, 10 were more than 40 years of age at the time of operation, 
18 were unmarried, and 15 were sterilized by operation, so that in only about 55 
cases could one reasonably expect a report of pregnancj’. 

RESULT.S OF CONSERVATIVE SURGICAL TREATMENT 

In evaluating the results obtained from conservative treatment one must consider 
the degree of pelvic comfort obtained, whether normal menstruation was continued, 
and in the cases of those who were married and desired pregnancy, whether this 
function was improved. Vlien conservative measures were carried out, it is to be 
inferred that the disease was not extensive and that the patient probably sought 
treatment for dysmenorrhea or to inquire about sterility. 

In order to alleviate the dysmenorrhea, we liave in addition to local excision been 
performing presacral resection. Tliis latter was canied out in 13 of the cases in 
which local excision was performed. In 5 cases in wliich unilateral oophorectomy, 
and in one case in which bilateral salpingectomy was performed, a presacral resec- 
tion was also carried out. We were able to trace 13 of these patients (Table IX). 


Table IX. Eesults: 162 Patients Treated Conservatively 



TREATED 

TRACED 

IMPROVED, 
GRADE 1-2 

q"? 

W CO 
> 

O H 

a o 

C- -ij 

eg 

Q 

> 

O 

h-t 

5^ 

D 

SUBSEQUENT 

pregnancy 

SUBSEQUENT 

OPERATION 

SUBSEQUENT 

RADIUM 

SUBSEQUENT 
-X-RAY pi 

in 

t-* 

% 

« 

c 

With presacral resec- 
tion 

19 

1 

13 

3 

6 

3 

4 

H 

II 



Without presacral re- 
section 

143 

85 

16 

48 

20 

3 

D 

B 

2 

1 

Total 

162 

1 98 

19 

54 

23 

7 

1 4 1 

1 1 1 

2 

1 


‘Freeing o£ adhesions and oophorectomy In 1 case ; panhystcrectomy in 3 case.s. 
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Table VI. Endometriosis: 1923-1937, 884 Patients 


treatjient ! 

number 

PER CENT OF 
CASES 

Conservative;* 



With presacral resection 

19 

2.2 

Without presecral resection 

143 

16.2 

Eadical 

701 

79 ^ 

Eadiuin 

17 

1.9 

Eoentgen 

2 

0.2 

Eoentgen and radium 

2 

0.2 

Total 

884 

100.0 


‘Operations conserving mensti'ual function. 


cause the surgical risk of excising this jiarticular lesion is too high when it is con- 
sidered that such patients can be treated satisfactorily by destroying ovarian 
function by radium. In two instances in which there was a definite liistory of post- 
abortal infection, roentgen therapy was employed. 

Of the total of 1G2 conservative surgical procedures in addition to local excision, 
a tubal operation was employed in 9 eases, oophorectomy alone in 19, salpingo- 
oophorectomy in 51, local excision in 77, and bowel resection in G, with or without 
uterine suspension and with or without presacral resection. Myomectomy was per- 
formed in 2G cases (Table VII). This group of 162 patients comprises only 18.4 


Table VII. Surgical Procedures in 162 Cases in Which Patients Were 

Tre.ated Conservatively 


PROCEDURE 

TOTAL 

1 

uterine s 

WITH 

USPENSION 

1 WITHOUT 

with 

PRESACRAL 

RESECTION 

NO. 

% 

NO. 

% 

NO. 1 

% 

NO. 

% 

Tubal operation 

9 

5.6 

4 

8.7 

4 

4.1 

1- 

5.3 

Oophorectomy 

19 

11.7 

8 

17.4 

6 

6.2 

5 

26.3 

Salpingo-oopliorectoniv 

51 

31.5 

14 

30.4 

37 

38.1 



Local excision* 


47.5 


43.5 

44 

45.4 

13 

68.4 

Bowel resection 

mm 

3.7 

i 


6 

6.2 



T'otal 

162 1 

100.0 

46 

100.0 

97 

100.0 

19 



‘Local excision of endometrial tissue only. In the cases of the other surgical pro- 
cedures listed,, there was also excision of endometrial tissue. 

tMyomectomy. which w'as performed in 28 cases, is not listed in this table. 


per cent of the total, which indicates that we have been more radical in our surgical 
management of the disease than is shown by the report of previous authors. Our 
selection of cases for conservative management, however, seems justified by the 
fact that we have had only a small number in which it was necessary to submit the 
patients to secondarj* surgical procedures or to radium therapy. Further justifica- 
tion lies in the fact that patients who have already undergone previous pelvic op- 
erations, of which there were 167, were unwilling to assume the risk of recurrence. 
The average age of the group of patients treated conservatively was 33.8 years. 

The question of fertility in endometriosis is of considerable importance. It is 
our observation that if the* disease has existed over a long period, and if the symp- 
toms are severe, the possibility of subsequent pregnancy should be quite remote. 
In the cases of those patients with secondary sterility, the onset of the disease 
frequently dates back a short time subsequent to delivery, giving cause to believe 
that the pregnancy or deliverv may have been an exciting factor in i s pro uc ion 
or that the pregnancv or delivery may have reactivated a pre-existmg ’ 

Our information witii regard to* fertility is derived from the cases of the 16 pa- 
tients who were treated conservatively and about whom we nir I ° 

formation both before and after the pelvic operation (Table lUH). This info < - 
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procedures will be required to remove the disease. I believe it is safer 
to err on the side of radicalism than to attempt preservation of ovarian 
function in those cases in which there is some involvement of both ad- 
nexa or in which there is considerable involvement of one adnexa and the 
adjacent uterine wall. 

Conservative procedures cannot be recommended for the elimination 
of sterility, although the}’’ should be carried out whenever possilile in 
the hope that fertility may be restored during the reproductive period 
of life. 

Attempts to relieve d.ysmenorrhea by resection of the presacral nerves 
would seem to be definitely indicated as an adjunct to conservative 
surgical treatment in the hope that distress from later recurrences may 
be greatly minimized. Such relief of menstrual pain may also have some 
effect on the restoration of fertility, although with the evidence at hand 
presacral resection cannot be advocated as a method of restoring this 
function. 
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DISCUSSION 

DR. PRANK A. PEMBERTON, Boston, Mass. — At tlie Free Hospital for 
Women we have had 470 cases of endometriosis up to 1936 proved by pathologic 
examination. Thirty per cent had conservative operations as against 18 per cent in 
Dr. Counseller’s series, but in the last 100 cases there were only 12 conservative 
operations. There was onlj’’ one death from embolism in our series which is inter- 
esting because many of tlie operations are difiScult on account of the tough ad- 
hesions. 

As regards the principal sites of the disease, both ovaries were concerned in 
158, the left ovary in 133, and the right ovarj' in 89. The ovaries were not in- 
volved in 13 per cent of the cases, a fact which has been reported before but is not 
generally realized. 

Of the patients treated by conservative operation, we could not follow 31. Eighty 
per cent required no further treatment. Further treatment of the rem.aining 20 
per cent consisted of conservative operations in two cases, radical operation in 16, 
radium in 1. The x-ray has a decided place wheii conservative treatment fails, for 
with it the tumors will disappear. 

Of the 83 patients who were under forty and were married 16 became pregnant 
once after the operation; one became pregnant twice. An interesting point is that 
of these 16 only 3 have needed radical operation since the pregnancy. Most of the 
pregnancies occurred within the first two years, so that it appears that if these 
patients do not become pregnant within that time they are not likely to do so. Tins 
is perhaps one reason for not doing conservative operations, for there is little point 
in doing an operation so that the patient may have just one more child if she al- 
ready has some. 

Nearly 6 per cent of these patients showed associated proliferating tumors of the 
ovaries. Seven of these were malignant. 
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The amount of relief from pain obtained by ?, of tliom was Graded 1 to ‘ 2 . on tbe 
basis of 4, and by (i was Graded 3 to 4; llireo patients were not imjirovod. Four, 
or 21 i)er cent of those who underwent prosacral resection, liowover, became piesriani. 
subsequently. This may indicate that pain, if not relieved, militates aqainst preg- 
nancy. This number of cases is too small, however, to draw any delinife conclusions. 
With regard to pain, approximately 70 per cent of the patients received siifiicient 
relief, so that it was not neccssaiy to subject them to subsequent treatment. 

In the remaining 143 cases of this group of 102, presacral resect ioii was not 
performed. Eighty-five of these patients were traced, >Sixtocn obtained moderate 
improvement (Grade 1 to 2), whereas 4S obtained practically complete relief from 
pain (Grade 3 to 4). Approximately 75 per cent, therefore, were relieved of the 
pain for which they sought treatment. Twenty patients in this grouj) were unim- 
proved. In 7 of the cases it was necessary to apply .‘•ubf-cquent treatment; in one 
caso secondary oophorectomj’ and freeing of adhe.'^ions wen' carried out, and in 3 
cases panhysterectomy was performed. Ovarian function was terminated by the use 
of radium in one case, and in two cases in which secondary pelvic inflammatory 
infection was suspected roentgen therap}' was employed. One patient of the series 
died of peritonitis secondarr* to partial re.scction of an endometrial growth constrict- 
ing the sigmoid. It is interesting to note that all the patients w.iom it w.as necc.-:- 
sary to treat subsequently by irradiation or surgery were in this group in nliich 
presacral resection was not carried out. This in a wity substantiates our I'clief 
that presacral resection may be of considerable value in jtreventing later .surgical 
freatment even though lesions may recur. 

It is not possible to show that conservative procedures for sterility .are ol much 
value since only 7 of the 55 patients whom one could reasonably expect to becoiue 
pregnant did subscqucntl.v become so. However, these / jiregnancies resulted in 
10 living children. It seems to ns that pregnaney can I'e expected only in those 
in wliich the disease is limited to one adnexa or to a relatively few implants 
can be c.xcised, such as wc encountered in the group of cases in nhici pte.-.u la 
resection was performed. 

The ma.iority of patients who underwent presacral resection menstruated in sm.ill 
amounts within llie first few days following operation even thougdi it was not tlie 
regular time for menstruation. Wliat prodncc.« this uterine blooding is no '■ 
understood, but we rather suspect that it accompanies profound relaxation ‘ 
myometrium and is not due to any cfl’cct on the ovary. Menstniation in t 
remained normal, with regard to periodicity, duration, and ainounl oi 
also in all of the other cases in which patients were treated cousen.i ly r ' 

presacral resection. It would aiqicar that normal menstrua umtiou ' 
i)c reasonably expected in cases of limited extension of t tis ui.t-i- . a ■ , 

reproductive function may be faulty. 

.Stni-AfARY AXI) COXCId.’SIoX.'^ 

Eiidomclviosis is an cxlvemoly impoidaTit disease ot wuiTi- 
its Tnost prcdoiuinanl symploia is dy.mneaoiTliea ot an aKpin"* ^ 

gTCvSsivc t.vpe. Ve.sical and I'eelal l>aiti .snj)ernn}n>scd on ' ' 
is almost, always diagnostic. ])iftu.se ]>olvie sortau-ss. ^ ^ 

walking or .iarring oi' the pelvis iu any w^t^, is tilso sti y. gm . ^ 

III the ma.iority oi ease.s, endometriosis and its .issn ...t 1 = . 
die uterus and adnexti ivill require radical surnii-a In .-i.y< .n.^ i 
treattnent was carried out, in 70.3 per cent oi the ptcsoji Mias, 
rasc.s. 

Ca.s-es in which conservative proeetluivs arc to hcy.aiiyi y y -fy 
very careinlly selected if rcmtrrin.ir Icsimn and su 'f w' ;”t -■■ G'!'. 
to he avoided. The percentage of recurremy's 
iting conservative treatment to those in rviiioh. t* ..‘.'.V' >,■ 
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■\Ve are not sure about these cases, of course, but it is suggested tliat they may be 
endometriosis of the lung. It was discussed whether such a growth could take 
place in the lung and the surgeons whom wo consulted felt that such a thing was not 
possible. I pointed out tliat Allen had previously demonstrated the growth of 
endometrial tissue in the anterior chamber of the eye, and I felt that there was no 
reason why it could not grow' in the lung. I suggested to my associate, Dr. Hobb.s, 
that he take some rabbits, give them 'thcclol and remove the uterus, make a return 
emulsion of the endometrium and inject it in the labbits’ ear veins. Tliis was done 
in ten animals, the .'inimals sacrificed in eight weeks, and we believe endometrial 
proliferation lias been demonstrated. I think those who are working with lung 
tumors .slioiild keej) this in mind. The work of Dr. Hobbs will bo published shortly. 

DE. WILLAED E. COOKE, Gai.ve.stok, Texa.s.— I should like to ask Dr. 
Counsellor whether he has observed any spontaneous disappearance of massive 
endometriosis following conservative operations? AVe have had five cases, in which 
as much as possible of the mass was rcino%'ed without destruction of the ovary, and 
presacral sympathectomj' and ovarian neurotomy were performed. In all but one 
there was a complete subsequent disappearance of the masses. In the one exception 
there is still a small nodule in the right uterosacral ligament. 

We should follow these patients as closely as we do our carcinoma patients, par- 
ticularly those who have had presacral resection. We have found in a small series 
that operative castration gives the bc.st re.sult.s, radium treatment next, and x-ray 
therapy last. 

DR. K. SPROAT HEANEY, Chicago, III. — I take a conservative attitude toward 
these cases, often going to an elaborate dis.seetion in order to preserve ovarian func- 
tion, feeling that in tlie event of failure the x-ray is always at liand to prevent a sec- 
ond operation. Frequently, multiple small areas cun be well attended to by the use of 
the nasal cautery where dissection with the knife would be difRcult. We should 
keep in mind always the factors of etiology in the treatment of these cases. Con- 
strictions of the cervix sliould be done away with and rctrodisplacements should be 
corrected. 
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There were only 14 with the rectosigmoid or vaginal septum affected. Only one 
of these needed treatment, a colostomy being done. She also had a hysterectomy 
with removal of the ovaries, and in six months the tumor in the intestine had at- 
rophied, the bowels moved normally, and the colostomy closed. 


DR. RAYMOND E. WATKINS, Portland, Ore. — Eaidy recognition of this dis- 
ease seems to us of considerable importance. From the observations we have made 
of 15 patients with early ectopic endometriosis, 14 have had poorly developed retro- 
cessed . uteri. It was also noticed that where these early growths had occurred the 
body of the uterus was sharply flexed on the eer\TX either forward or backward. 
We believe that varying amounts of retrograde menstruation frequently occur in the 
presence of such uteri, the quantity depending on the amount of obstruction of- 
fered by the flexion in the cervix and the degree of patency of the Fallopian tube. 
The probable chemical irritation of the cul-de-sac is caused by such menstrual 
fluid. 


This patient with retrodisplacement was operated upon on the third day of her 
menstruation. The menstrual fluid was present in her cul-de-sac and the filmy ad- 
hesions had occurred, denoting a low grade inflammatory condition. There was 
no history or evidence of previous pelvic infective inflammatory disease in tliis 
patient. The contents of the cul-de-sac were aspirated (20 c.c.), later centrifuged 
and microscopic sections showed a strip of endometrial cells which liad escaped into 
the cul-de-sac. However, no gross evidence of endometriosis was found in this 
case. Such a chronic inflammatory process as seemingly produced by the monthly 
escape of menstrual fluid in this patient would seem to prepare the field for the re- 
ception of either transplants of cells or invite metaplasia. Dr. Sampson found such 
retrograde flow and cells in the cul-de-sac. 

When the lesions are small and few in number, tliey ma}^ be excised, but fre- 
quently the patches are too scattered for excision. In such instances we have used 
the small cervical type of cautery to destroy tliem. In addition to the destiuc- 
tion of such early lesions, surgical replacement of the uterus u ould seem ad- 
visable in all cases. Following this type of therapy we have had satisfactory op- 
erative results in the majority of instances, our patients being relieved of t le pain 
and discomfort from which they suffered before. 

In the group of 15 patients referred to, the average age was 25. All had dys- 
menorrhea becoming progressively worse. Five of 9 married women complained 
of dyspareunia, stating that pain occurred in the upper vagina. Ten had a^oeiatc 
sacral backache at menstrual time. Six had rectal pain at menstrual time. Fourteen 
of the 15 had retrodisplaced uteri. Twelve had unusual tenderness of the cul-de-sac 
on vaginal examination. Seven showed a nodular or beady condition of the utero- 
saeral ligaments on rectovaginal examination. 


dr. OTTO H. SCHWARZ, St. Louis, Mo.— -I was interested in the distribution of 
the lesions in Dr. Counsellor's series and noticed that there were none outside oi 
the pelvis. Also there was only one lesion of the appendix, none of the abdominal 
scar. In a very much smaller series we have had three lesions in le a i omin 
scar and seven in the appendix. 

This brings up the question of distant lesions of endometriosis. In the recen 
German literature there are two cases described, one o en ome rioa. 
anterior aspect of the tliigh and another in the foreaim. le on J 
possibly conceive of these occurring is that they must get t lere irougi ‘ ‘ , 

sj'.stem. Sampson has shown that endometrial fragments are , ontflde 

in the veins of the broad ligaments, but he has not described lem i - 

We had an interesting experience in St. Louis with two 
a definite inguinal gland endometriosis and a lung tumor w iici ^ ^ ^nimiticd 
strual period. X-ray showed this tumor. No biopsy of course 
The ovaries were x-rayed and since that time she has had no more ? ♦ffi-eveal 
the lungs. In a similar case a lung tumor was x-r.nyed, but biopsj 
nnything. 
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As a result of these unfortunate exiDerienees, Ave undertook to 
deA'^eloiD a medium ■which Avould be nonirritating and also quickly 
resorbed and excreted. A preliminary report of our Avork A\'as pub- 
lished in 1937.'^ 

Mono-iodomethane sulphonate of sodium (.skiodan) is an organic 
compound containing 52 per cent of iodine in stable combination. In 
aqueous solution it has been used extensively by urologists. Its in- 
jection intravenously for excretion urography and its direct injection 



Pi^. 1. — Serial uterosalplngograms (Hyams’ tcchnlc) using 2, 4, G, and 8 c.c., re- 
spectively, of sklodan-acacla solution. A and B show filling defects In uterine cavity 
due to polyps, not visible In G and X), being obscured by further distention. Left tube 
is patent, and right tube occluded with displacement of uterus toward right (probably 
adhesions). 

into the urinary passages for retrograde pyelography shoAV it to be 
free from local irritative or generalized reactions, and in other in- 
stances direct injection into the arteries for arteriography has not 
been attended by untoAvard effects. In experimental animals after 
the injection of large amounts of this preparation no free iodine or 
inorganic iodine could be detected in the blood or urine, so that iodism 
may be considered as Aurtually impossible foUoAving its use. More- 
over it is rapidly excreted. When injected intravenously into rabbits. 



A NEW, NONIRRITATINa OPAQUE MEDIUM FOR 
UTEROSALPINGOGRAPHY^' 

Paul Titus, M.D., R. E. Taped, M.D., R. H. McClellan, M.D., 
AND P. C. Messer, B.S., Pittsburgh, Pa. 

(From the Department of Obstetrics and Gynecology, and the John C. Oliver Me- 
morial Fesearch Foundation, St. Margaret Memorial Hospital) 

T he injection of an opaque medium into the uterus and Fallopian 
tubes for the purpose of s-ray visualization, suggested by Cary^ 
and independently by Rubin^ in 1914, is with certain limitations a 
valuable diagnostic procedure. 

In sterility studies in our clinic this procedure has been used only 
as an adjunct to the Rubin insufflation with carbon dioxide gas. This 
latter test is entirely sufficient to demonstrate patency of the tubes, is 
safer and simpler, and also is considerably less expensive for the 
patient than x-raj^' examinations. We resort to uterosalpingography 
only when tubal obstruction is demonstrated by the Rubin test, or 
when small tumors or polyps of the uterus are suspected. 

Proper technic of injection of an opaque medium will usually locate 
fairly accurately the site of a tubal obstruction, or the presence of 
small new growths. By proper technic, we refer to the method recom- 
mended by Hjmms® which consists in the injection of fractional doses 
of 2 c.e. each of the medium, an x-ray film being exposed after each 
such dose mi til a series of five pictures have been made, or fewei if 
the patient complains unduly of pain. The maximum capacity of the 
uterus and tubes is about 10 c.c., and more than this may be harmful, 
especially if obstruction exists. This fractional or serial method has 
many diagnostic advantages over that of a single large injection witi 
only one or at the most two x-ray pictures. 

Even with this careful technic, which effectually pi events oieidis 
tention -of these cavities, and even with the Hmitation of uterosa - 
pingography to cases in which it is clearly indicated, untonai 
tions occur all -too frequentljL We have had several instances o ^ 
“chemical” salpingitis, parametritic masses, and occasional allergic 
reactions following the use of iodine in oil. The liberation of free 
iodine from these solutions has been thought bj* us to be t le ® 

some of these reactions. Late or delayed reactions are probably clue 
to the foreign body effect of oil on the peritoneum, anc manj ii 
stances of enej’sted oil in the peritoneal cavity^ have been ® 

the literature. The persistent presence of iodized oil can e emon 
strafed by x-ray examination days or weeks after its in.ieetion. 

. ‘Read at the Sixtv-Third Annual Meeting of the American Gynecological Society. 
Ashcvillo, N. C., May' 30 to June 1 , 1938. 
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iodomethane sulphonate of sodium (40 per ceut) with acacia (20 per 
cent) which finally solved this problem admirably. 

The suggestion has been made that because acacia solution injected 
intravenouslj'- in copious amounts has proved dangerous in some in- 



Pig’. 3. — Rate of resorption shown by x-ray. A, Shows ligated horn of rabbit uterus 
thirteen minutes after injection with skiodan-acacia ; B, shows same rabbit ninety- 
three minutes after injection, shadow now appearing in urinary bladder as skiodan- 
acacia is taken up from tube and is being excreted in urine. 



Fig. 4. — Similar to Fig. 3. Another rabbit. A, showing uterine shadow immediately 
after injection ; B, showing fading of uterine shadow and formation of bladder shadow 
thirty-five minutes after injection. 


stances, its intrauterine use might be similarly undesirable. It must 
be remembered however that only 10 c.c. are injected, and these into 
the uterus, not into a vein. If a blood vessel were invaded acciden- 
tally the amount received into the circulation would be so small that 
it could not, conceivably, cause harm. 
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tlie rate of excretion is approximately 47 per cent in one lionr, 76 per 
cent in three honrSj and 89 per cent in nine hours. The rate of ex- 
cretion in man (normal kidneys) is even faster. 

"We found that the aqueous solution of this substance was unsuit- 
able for uterosalpingography because of its lack of viscosity. Even 
a small amount of the watery solution spurted through the uterine 
cavity and the tubes because it was so fluid. As a result of this these 
x-ray pictures were uniformlj'’ unsatisfactory. Consequently an at- 
tempt was made to thicken the x>reparation so that its chemical con- 



Pig. 2.— Technic of , direct injection Into one ®horn is^^used^as 

Portion is ligated to-; prevferit leakage, through cer\ ^ of inflammatorj' or 

normal control during subsequent histologic search foi et iden 
irritative reaction. ' 


tent would remain the same as that already found suitable for x-ray 
visualization in urologic work, while its viscosity would be approxi 
niately the same as that of the more familiar iodized oil. 

It is not necessary to recount here the details of the tedious aiid 
sometimes discouraging series of preparations made an^ ciscar e . 
Clucose, propylene gl^’^col, starch, ti'agacanth, and other siraiai nc v 
filling mediums were tried and by animal expeiimentation oun nn 
satisfactory. Dr. 0. W. Barlow of the Winthrop Chemical Company s 
Research Laboratory suggested and prepared a mixtiiie o le m 
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1. Local Irritative Effects . — Tlie female rabl3it exhibits the extremest man- 
ifestation of bifid uterus, possessing two separate and complete uteri, each with its 
individual cervix in the vault of the vagina. This iJermits tlic isolation of a sub- 
stance introduced into one of the uterine horns, preserving the otlier for control. 

Rabbits were treated bj' injecting 1 c.c. quantities of sterile skiodan-acacia into 
one intact liorn of the uterus. A curved metallic catheter was inserted through the 
vestibuluni so that its tip was well up into the vagina. A ureteral catheter, threaded 
through the metallic one, was guided past one of the cervices of the double uterus 
into the lumen of the uterine horn bj' careful manipulation of the intact genitalia 
through an abdominal incision. The skiodan-acacia was injected through the fine 
catheter by means of an attached syringe. The catheters were then withdrawn and 
the incision closed. 

These rabbits were examined b}' biopsy forty-eight hours to so long as seventy- 
nine days after injection. The gro.ss condition of the genitalia and peritoneum 
was noted, and specimens of both uterine horns removed for microscox)ic examination. 



t 1 ( 

24- A8 7Z 

Hours After Injection 


Pigr. 6. — Skiodan-acacia (400 mg.) injected directly into peritoneal cavity (compare 

•with Fig. 5). 


Iso more pathologic change could be observed on gross or microscopic examination 
than would be expected from the forcible distention to which the uterus was sub- 
jected. 

The effect of skiodan-acacia on the Fallopian tubes of rabbits was next studied. 

The uterus was ex'posed hy a low midline incision, and a hj-podermic needle in- 
serted distally through the wall and into the lumen of one uterine horn. A ligature 
was passed around the horn and needle. After injection of the predetermined 
amount of fluid, the ligature was tightened as the needle was withdrawn so that the 
fluid could not pass into the vagina, or into the peritoneal cavity through the 
needle puncture. 

At the end of forty-eight to seventy-two hours, biopsies were performed, and 
specimens from the uteri and tubes fixed for microscopic examination. In spite 
of the fact that the treated uterine horns were found uniformly to be distended 'vrith 
fluid on biopsy, no more evidence of .specific irritant effect on the uteri could be 
observed than could be accounted for by mechanical distention. No microscopic 
difference was seen between the treated and untreated Fallopian tubes. 
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We have carried out extensive experimental investigations in the 
Oliver Research Laboratory at our Hospital to determine any pos- 
sible harmful and irritative effects of this new preparation, and in- 
dependently, similar and elaborate studies have been made by Dr. 
Barlow in the Winthrop Research Laboratories. After satisfying our- 
selves that such effects were lacking in animals we began its clinical 
use in the hospital. 



-fS 

HouRi After. Iniection 


elimination shown by chemical analysis. Skiodan-acacia (400 mg.) 
coninr., doubly ligated uterine horn. Vertical bars indicate milligrams of Iodine 

pouna in urine ; line, total elimination, percentage of amount injected. 

SUJLMARY OP EXPERIMENTS 

Our preliminai'y experiments fall into three parts: First, an at- 
tempt to determine any local inflammatory effect from the introduction 
of the radiopacjne compound into the female genitalia or peritoneum of 
rabbits; second, a study of the resorption of the compound after its 
nijection into the nteriis, and its excretion by the kidneys as shown by 
^ ra;\ films; and third, the study of the speed of resorption and elimi- 
nation by the kidneys, by means of chemical analyses. 
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From the experiments on urinary excretion as well as from the x-ray studies, it 
is apparent that skiodan is rapidly absorbed from the uterus, and from the perito- 
neum, and the greater part excreted by the kidneys ^\•ithin eighteen hours. Wliethor 
or not iodized oil could be eliminated as readily from the rabbit’s body, if anuria 
did not follow its administration, cannot be definitely decided from our experience. 
It seems unlikely, considering the lipoid nature of tiie material. 

CLINICAL APPLICATION 

Our clinical results from the use of this nouirritatiiig radiopaque 
substance have been uniforinl.y satisfactory. In a fairly large series 
of patients there have been no evidences of inflammatory reactions, 
either immediate or delayed. Moreover, the x-ray pictures seem 
shariier and clearer than with the iodized oil preparations. 

X-ray pictures taken within a few hours after the original clinical 
diagnostic series show that the radiopaque substance has entirely dis- 
appeared. 

Further investigations are being undertaken in our Eesearch Labo- 
I’atory to determine the actual rate of excretion of the compound 
through the urine of these patients. Another study is being projected 
to determine the ultimate fate of the acacia thus injected. This ap- 
pears to be excreted througli the boAvels. 

SUMMARY 

1. Uterosalpingography, as an adjunct to tran.suterine tubal insuf- 
flation in sterilitj" studies, is a useful diagnostic measure in a certain 
restricted group of case instances. 

2. Iodized oil injected into the uterine cavity and the Fallopian 
tubes as the opaque medium for x-ray visualization is folloAved too 
frequentty by sharp reactions, either from chemical irritation by the 
iodine, or allergic in type as though from the oils. 

The foreign-bodj^ effects of iodized oil, persisting as this substance 
does for indefinite periods of time after injection into the abdominal 
cavity, result often in encysted masses with local acute and chronic 
peritonitis. 

3. In an effort to avoid such reactions, a new nonirritating radio- 
paque compound has been devised, consisting of mono-iodomethane 
sulphonate of sodium (skiodan) (40 per cent) with acacia (20 per cent). 

4. This chemical compound does not release free iodine and is rapidly 
excreted from the body through the urine. The acacia, added for vis- 
cosity, does not have a foreign body effect as do poppy seed or 
sesame oils. 

5 . Adequate animal experiments were conducted to demonstrate, 
histologicall}’" and chemically, the coiTectness of the foregoing state- 
ments before beginnuig the clinical use of this medium with patients. 

6. It has now been used in our clinic in a series of patients over a 
period of nearly two years without clinical evidence of inflammatory 
or other reactions, either immediate or delayed. Moreover, the x-ray 
pictures appear to be more distinct than with the iodized oil prepa- 
rations. 
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2. Hate of Hesorption as Slioion hy X-ray. — X-ray films were taken of rabbits in 
wliiclr one horn of the uterus had been injected with 1 c.c. of sldodan-acacia, and 
ligated near the cervix. Various time intervals following injection were chosen, to 
study the rate at which the shadow of the injected horn disappeared, and at which 
a shadow appeared in the bladder due to absorbed and excreted skiodan. 

The shadow of the utei’us, at first sharp and clear, became faint toward the end 
of an hour; in some cases it disappeared completely within one or two hours. In 
only one instance was the shadow of a Fallopian tube identified. It is probable 
that the rabbits’ tubes, being of small caliber, do not contain enough of the 
radiopaque material to east a shadow except wlien they are unusually well de- 
veloped. 

Coincidentally with the fading of the uterine shadow, sufficient skiodan is ab- 
sorbed and excreted into the urine to cast an increasingly distinct shadow of the 
, bladder. This shadow is first seen, under our experimental conditions, about thirty- 
five to forty minutes after the uterus has been injected. 

Dr. Barlow reports that experiments on albino rats show that the incidence of 
positive abdominal films is 100 per cent within five minutes after injection, 80 
per cent within ten minutes, 40 per cent within fifteen minutes and only 30 per cent 
within twenty minutes. Clinical observations confirm these findings. 



Hours After Injection 


Fig. 7.— Iodized oil (600 mg.) injected 'l‘rectly into peritoneal 
with Pigs. 5 and 6, noting relative slowness and mcompleteness or resorption 
excretion. (Note: yrm-tical scale is twice that of Figs, o ana b.; 


3. Excretion of Compound in the Urine. — ^Rabbits were giren injections^ of skio 
dan-acacia, and their total output of urine collected at one- to three-day intervals. 
Iodine was determined on aliquots of these specimens using a mo i ca ion o 
Kendall’s method. 

One cubic centimeter of skiodan-acacia ivas injected into the uterine hoin 

of rabbits, and the uteri ligated proximally. The excretion of the iodine compound 
in their urine was then studied. The greater part of the iodine compound ad- 
ministered was excreted at the end of the first «>g|^teen hours, after Mhich tlm 
.rate fell off sharply. Substantially all of the injected skiodan had been account 
for by the end of the third day after injection. 

Since these experiments gave no clue to the site 
absorbed, tivo further experiments were earned out. In le rs , • • " 

acacia was injected directly into the lumen of one uterine lorn lijrafure 

ligatures tied proximally and distallv ° ^ube '"^Animals were placed in 

including about onedialf of the length of the • inriinp compound 

metabolism cages, and their output of urine analyzed a in erv 4i,rou£rh the intact 

as in the prevLus experiment. The rate of absorption of s^odan ^je inta^^^ 

■uterus and tube is distinctly lower than from .p •. inline in the urine, 

the rate of absorption of iodized oil, Se"prc°dous experiments. Excretion 

were studied by methods similar to «;ose used m he pre . to compare this 

was found to occur at a markedly lo«er rate but • i receiving iodized 

that at ahicl. sld.<la„ tv.s ox-crclod, i„. 

Oil, the urinary output decreased profoundly. normal, 

creased sliglitlv as the daily volume of urine again app 
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5 c.c. of this preparation into the genital tract of a rabbit, and at the same time 
injected the same amount of lipiodol into a rabbit of equal size, with a view of 
comparing the value of those media. 

The films indicate that lipiodol is more radiopaque tlian the skiodan but that it 
shows loss detail. Tlic rabbit that received tlie skiodan apparently sulTerod no 
discomfort following its introduction, while the rabbit that received the lipiodol 
had definite abdominal cramps. 

iVn autop.sy a few days afterward in both rabbits showed no changes in the uterus 
and tubes of the rabbit that received the .skiodan, while definite congestion was 
demonstrated in the rabbit injected with lipiodol. 

Dr. Titus’ presentation marks an evolution in the use of radiopaque media in 
gynecology, and we will give it a trial and compare it with our fifteen years of ex- 
perience in the use of lipiodol and our shorter experience with thorad in the hope 
that it will supersede these media in diagnostic precision in the field of gjmecology. 

DR. JOSEPH L. BAER, Chicago, III. — At the ilichael Reese Hospital we have 
had to date no untoward results from lijiiodol. It has the advantage also of remain- 
ing in situ and allowing the genitalia to be studied. We have not had the inflam- 
matory end results and difficulties which Dr. Titus describes, and therefore thus 
far have been quite content to go on with the use of lipiodol, which of course re- 
mains over long periods of time but which is apparentl}' innocuous in the human 
being. 

DR. TITUS (closing). — Those of us who have not had difficulty with the use of 
iodized oils have been extremely fortunate. I have had three verj’ distinct and 
definite reactions, one a sharp one where the patient proved afterward to be sensi- 
tive to iodine. Another developed a parametritic mass, evidently an arousing of an 
old and unsuspected infection. 

The rapid resorption and disappearance of the skiodan are distinct advantages in 
view of the fact that there have been a number of reports in the literature of en- 
cysted masses of oil, with evidences of localized peritonitis, found at laparotomy 
even a long time after treatment of this sort. 

I can confirm Dr. Campbell’s experimental findings, as ours were similar to his 
in that the x-ray shadows seemed sharper with this medium than with iodized oil. 

The preparation was made up as a concentrated aqueous solution of skiodan, and 
then diluted down with acacia in solution so that the mixture finally contained 40 
per cent of skiodan and 20 per cent of acacia, the balance being water. Acacia is 
added for viscosity, as ex-plained in the paper, the mixture being approximately the 
same in this respect as ordinary iodized oil. 
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7. Furtlier studies are now being made by us to determine tbe rate 
of excretion of mono-iodometliane sulplionate of sodium through the 
urine, and also the fate of acacia injected into body cayities. 

It is suggested that this preparation may be of distinct use in 
bronchoscopic work. Our Research Laboratory is now collaborating 
with the Department of Neuro-surgery at this Hospital in an effort 
to deA^elop a modification of this preparation suitable for intraspinal 
and intracranial use. 

We are indebted to the Winthrop Chemical Company for a generous quantity of 
supplies used in these studies, and to E>r. O. W. Barlow of their Research Labora- 
tories for his active cooperation and helpful suggestions. 
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DISCUSSION 

DR. ALEXANDER M. CAMPBELL, Grand Rapids, Mich.— When in the field of 
gynecology a comparatively new diagnostic procedure is suggested, which involves 
the entrance of a foreign substance into the inner genitalia, which nature has 
guarded with certain defense barriers, the physician who assumes the responsibility 
of making such a test should make the following inquiries : 

1. What is the danger attending such a procedure? 

2. How much pain and disability will this measure cost the patient? 

3. Has the test been done in a sufficient number of cases, and with such a satis- 
factoiy technic that conclusions of value may be drawn from it? 

4. IVliat information can be obtained that cannot be gained by a careful 
gynecologic examination, made under anesthesia if necessary? 

5. Can its field of usefulness be extended toward more precise diagnosis in 
gynecology? 

After an experience of fifteen years in which we have used lipiodol in utero- 
salpingography we have never observed the clinical evidences of infection or other 
reactions referred to by Dr. Titus, and reported by others. We have attributed 
this to the fact that we have used this in selected cases, in our sterility studies, 
in private practice, and have been extremely careful and gentle in our technic. 

As our experience increased, however, we observed that for intrauterine diagnosis 
hpiodol lias definite limitations. We have, therefore, searched for a more satisfac- 
tory medium, and were much interested in the reports of Guttman and Stabler, 
who in 1933 used as a medium thorium dioxide solution for uterine and tubal 
shadow demonstrations. They warned of its irritating qualities and after using it 
a few times we discontinued it for that reason. Soon after this my associates 
attempted to develop a more satisfactory medium and succeeded by using a colloidal 
suspension of thorium hydroxide. This preparation is knoum. as thorad and is in- 
jected into the uterus by the open method. It adheres to the mucous membrane and 
gives satisfactory demonstration of the relief of the endometrium. We use this 
preparation routinely in an attempt to d.iagnosticate minute intrauterine lesions, such 
as early carcinoma, polj-ps, and small fibroids where no pathology can be demon- 
strated by the ordinary careful gynecologic examination. In the investigation of 
uterine bleeding it is of value. Mffien lesions are diagnosed by this method, it is a 
guide to the placement of radium when radium is used in the uterus. In our ex- 
perience it has been a most valuable diagnostic aid. 

We have had no personal experience with skiodan in the human female genital 
tract. Dr. Titus sent us some ampoules of it a few weeks ago, and we injected 
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median incision wlien a moderate amount of room was required and 
a mediolateral wlien the opposite obtained. The lateral incision is 
best made on the side of the presenting part, in other words, a right 
episiotomy in a right position and a left episiotomy in a left position. 
Occasionally it may be advantageous to incise the two sides. 

In a primary repair, emphasis must be placed on layer sutures and 
approximation without tension. Mass suturing often leads to a rigid, 
scarred, sensitive pelvic floor. Sutures Avhieh are set snugly at the 
time of repair will be found to be cutting through the tissues in 
twenty-four hours, when the edema has set in and, conversely, sutures 
which appear to be loose at the intervention will be set properly the 
next day. The puerperium is shortened rather than prolonged and 
involution occurs faster if the repair is done soon after delivery, but, 
if the parturient is not seen shortly after labor, a minimum of three 
months ard allowed to elapse before operating. Involution has then 
taken place, the edema has disappeared, scar tissue has formed 
between the torn edges and, in my experience, better operative results 
are obtained than when a so-called intermediate operation is attempted 
about ten days after labor. 

PREOPERATIVE PREPARATION 

The patient is prepared by thoroughly emptying the bowel by means of castor oil, 
administered four days and two days before operation. She is given a cleansing 
enema, preferably saline, the afternoon before, but none the morning of operation, 
and, for the two preceding days her diet is one that contains but little residue. Under 
anesthesia the operative field is prepared by gently scrubbing the external genitals 
and the vagina with tincture of green soap and warm sterile water, using gauze at 
the end of a sponge stick. The parts are then irrigated with a solution of potassium 
mercuric iodide, 1 to 1,000, strong antiseptics not being used. 

TECHNIC OP operation 

Two general principles are employed in the repair of a complete laceration of 
the perineum: (1) The flap method, advocated by Warren, (a), and modified by 
Ristine, (b), Farrar, (c). Miller, (d), and others. (2) The layer method of repair 
with or without rectal suture. I have employed the latter method with rectal suture 
and since my results have been satisfactory, I have not had occasion to change. 

The pelvic floor is opened by a capital H-shaped incision. The lateral incision on 
each side extends from a point below the duct of the vulvovaginal gland to the 
retracted end of the sphincter. The transverse incision joins the two lateral by run- 
ning through the edge of the scar tissue uniting the rectal and vaginal walls. A flap 
of posterior vaginal waU is raised upw'ard exposing the rectum which is separated 
from the levator ani muscles by blunt dissection. The anterior rectal wall is picked 
up by an Allis forceps at the upper angle of the tear and put on stretch, the scar 
tissue is trimmed from the edges and the torn edges are united by interrupted sutures 
of fine prepared silk (Dermal), the knots being tied within the bowel lumen. The 
perirectal tissues are approximated over the first suture line by a continuous stitch 
of No. 0 or No. 00 chromic catgut, avoiding constriction of the tissues. The peri- 
rectal tissues are further approximated, wdthout tension, by figure-of-eight sutures of 
the same material. The rectal w'ound is thus closed in three layers. The tom ends of 
the sphincter ani muscle are dissected out of their bed of scar tissue and approxi- 
mated with a figure-of-eight suture of No. 1 chromic catgut. If there is tension on the 
sphincter ends a reinforcing suture of silkworm gut may be introduced by passing 



COMPLETE LACERATION OP THE PERINEUM AND 
RECTOVAGINAL FISTULA'^ 

Management and End Results 

Louis E. Phaneuf, M.D., Sc.D., P.A.C.S., Boston, Mass. 

L aceration of the perineum involying the anal sphincter and 
j rectovaginal septum has always been looked upon as one oRthe 
most discouraging conditions affecting woman. In a previous publi- 
cation, U reported the end results of 42 cases. Since then, during a 
period of nearly ten years, I have operated upon 50 more patients, a 
total of 92 operations in a period of approximately twenty^two years, 
or about 4 a year. Improvement in obstetric practice has been re- 
sponsible for a diminution of this disorder during the last decade. 
Several of my patients had carried the affliction for a number of years, 
one of them 27, and another 50 j’^ears. A great many had occurred 
before episiotomy was resorted to as frequently as it is today. Ten 
of the women in the series had had an unsuccessful primary repair 
and presented themselves with complete separation of the sphincter 
ends, a large rectovaginal fistula and a bridge of perineal tissue which 
had held between the two. A rectovaginal fistula may occur during 
the process of healing by the infection of some of the stitches. Most 
of the small ones heal spontaneously after the catgut knot is absorbed 
or discharged, while others need a subsequent closure. In 9 patients 
I sutured the tear shortly after childbirth and in 83 the repair was 
accomplished as a gynecologic operation. These 92 patients were 
obtained from a wide geographic area and represented an occasional 
complete laceration in a given district. A third degree tear of the 
perineum, with its not infrequent accompanying rectovaginal fistula, 
may be avoided in practicallj' all instances by resorting to an episiot- 
omy. The manual dilatation of the perineum advocated by some 
obstetricians may decrease the incidence of this disorder but does not 
give the protection obtained by a properly performed incision. Fur- 
thermore, with manual dilatation the separation of the levator ani 
muscles under the intact mucous membrane and skin may occur with 
a resultant rectocele, a condition but seldom encountered after well- 
sutured perineal incisions. An episiotomy may be median or medio- 
lateral. The protagonists of the mediolateral object to the median 
incision or perineotomy on the principle that if the median incision 
is extended by the advancing presenting part it may go through the 
sphincter ani muscle. This complication may be prevented by con- 
tmuing the incision so that it encircles the anus on one side, thus 
avoidi ng injury to the sphincter. It has been my custom to use a 

*Read at the Sixty-Third Annual Meeting of the American Gynecological Society, 
Asheville, North Carolina, May 30, to June 1, 1938. 
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Table I summarizes the 92 eases reported in this paper. In this series one patient 
had been unsuccessfully operated upon twice, and seven patients once. The youngest 
patient was 7 years of age and the oldest 70 years. The average age was 30 years. 
Spinal anesthesia with a small dose of novoeaine ciystals was resorted to 15 times 
and general anesthesia 77 times. 


Table III. Additional Lesions in the Group of S3 Patients With Old Cojiplete 
Laceration op the Perineum and Rectovaginal Fistula 
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it through the skin of one side, the spliincter muscle and the skin of the other side, 
to be tied at the completion of the operation. The excess of vaginal flap is resected, 
the edges of the vaginal incision are united with No. 1 chromic catgut interruptedly, 
and the levator ani muscles and their fascia are brought together by three inter- 
rupted stitches of the same catgut. The external perineum may be closed in three 
ways: (1) By approximating the triangular ligament with a running stitch of No. 0 
or 00 tanned catgut, and the skin by a subcuticular or continuous suture of the 
same material; (2) by interrupted sutures of No. 0 chromic catgut, which in their 
course pick up the united levator ani muscles to obliterate dead space; (3) if there 
have been previous attempts at repair and if considerable scar tissue is present, inter- 
rupted fine sillvwmrm gut sutures may be used to advantage in the closure. Emphasis 
must be placed on fine suture material and approximation without tension. As my 
experience w'ith this operation has increased, I have used finer and finer catgut.* 

POSTOPERATIVE CARE 

Morphine sulphate and deodorized tincture of opium are administered as necessary. 
For the first six days the diet consists of hot and cold fluids, without residue such 
as beef tea, strained soup, bouillon, the wdiite of an egg, with two ounces of strained 
orange juice and water to make four ounces, tea with lemon and black coffee. Milk 
IS not allowed. The external suture line is painted with a 4 per cent solution of 
mercurochrome after micturition or catheterization. After forty-eight hours a short 
4 per cent boric acid douche is given daily, using a soft rubber catheter as a tip. 
On the morning of the seventh day the patient is given a Seidlitz powder. One-half 
hour later six ounces of warm sw'eet oil are instilled into the rectum and retained. 
She is given a low soapsuds or saline enema when the desire to empty the bowel 
becomes apparent and she is instructed not to strain. After this a soft diet is 
allowed and by the ninth day a full diet. The silkworm gut suture or sutures, if 
used, are removed on the ninth day, she is allowed out of bed on the twelfth day and 
usually discharged on the fourteenth or fifteenth postoperative day, to be examined 
again one month later. 

Table I. Coiiplete Laceration of the Perineuai and Eectovaginal fistula 

Summary of Cases 


Fresh complete laceration of the perineum 9 

Old complete laceration of the perineum 33 

Complete laceration of the perineum with involvement of 34 

anterior rectal wall 

Complete laceration of the perineum with involvement of 1 

anterior and posterior rectal walls 
Complete laceration of the perineum witli rectovaginal fistula 10 
Eectovaginal fistula 5 

~ ^ Total 92 


Table II. Coaiplete Laceration of the Perineuai and Bectovaginal Fistula 

Etiology 


1 Complete laceration, child 7 years of age, impaled on an iron 
picket fence. 

1 Complete laceration, child 7 years of age, following rape. 

1 Eectovaginal fistula following a perineotomy for vaginismus. 

1 Eectovaginal fistula following an operation for fistula in ano. 

88 Complete laceration and rectovaginal fistula resulting from the 
trauma of labor. 

ihe Ulusti-ated technic of this operation the reader is referred to the Am. J. 
'JUST. & Gtjvec. 17: 475, 1929. 
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and scar tissue is allowed to form, it becomes increasingly difficult to secure a satis- 
factory repair. If a successful repair is not attained there is imperfect development 
of the lower rectum, anus, and external genitals. In this particular case it was 
necessary to obtain needles small enough to work with from the eye department of 
the hospital. Healing took place by first intention and she secured a satisfactory" 
anus, perineum, and vagina. )She was seen for some time after operation, then dis- 
appeared. Eleven years later, when she was eighteen years old, she reported to the 
clinic complaining of dysmenorrhea. Examination then showed perfectly developed 
external genitals and anus. The scar in the external perineum could not be identi- 
fied. Eighty-eight of these cases followed the trauma of childbirth, the usual etiologic 
factor. Complete laceration of the perineum and rectovaginal fistula is frequently 
complicated by other lesions. Table III shows that in the S3 patients who had old 
lacerations and fistulas there were 74 additional lesions. 

SUMMARY 

1. A complete laceration of the perineum may be prevented by em- 
ploying one of three methods -when the indication arises-. (1) perine- 
otomy, (2) episiotomy, (3) manual dilatation of the perineum and 
vagina. 

2. Perineotomy, or median perineal incision, is of value when the 
disproportion between the presenting part and the vaginal outlet is 
moderate. 

3. Episiotomy or lateral perineal incision sliould he resorted to 
when a great deal of room is required, as in difficult forceps opera- 
tions, and when the presenting part is overlarge. 

4. Manual dilatation of the perineum and vagina is a satisfaetory 
method of preparing the birth canal before version and extraction 
operations. 

5. The technic of operation for repair of complete laceration of the 
perineum and rectovaginal fistula is discussed. 

6. The preoperative and postoperative care are described. 

7. Emphasis is placed on careful approximation of the tissues with 
fine suture material applied without tension. 

8. Ninety-two personal cases are reported. 

9. The end result was satisfactory in 90 patients, 98 per eent, 12 of 
whom, 13 per cent, developed postoperative complications. In two 
patients, approximately’- 2 per cent, discharged from the hospital with 
small rectovaginal fistulas, the final result Avas not ascertained. 

10. A careful preoperative prepai’ation, meticulous technic, and 
postopei’ative care, preferably under the immediate supervision of the 
operator, play an important role in securing satisfactory healing. 
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DISCUSSION 

DR. GEORGE GRAY WARD, New Yobk, N. Y. — Dr. Phaneuf ’s tenth conclu- 
.sion is, I think, the crux of the whole matter. The outstanding essential for suc- 
cess is minute attention to detail. 
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Table II summarizes tbe etiology' of the 92 cases. 

The case of the first child, 7 years of age, who had a complete laceration of the 
perineum with involvement of the rectovaginal septum as a result of having been 
impaled on an iron pichet fence is interesting from two standpoints. If in a child 
of that age, reconstruction of the parts is not carried out soon after the accident. 

Table V. Complete Lacehatjon of the Peuineum akd Rectovaginal Fistula 

Postoperative Complications 


Rectovaginal fistula 5 

Iscliiorectal abscess with rectovaginal fistula 2 

Ischiorectal abscess with perineal sinus I 

Perineal sinus 1 

Slight separation of sphincter ends 1 

Small area of skin slough above sphincter ani 1 

Hypertrophied tabs of rectal mucosa 1 


Twelve iiatienls had 2>osloi)eraiire complications 

They were treated as follows: 

Case L Small rectovaginal fistula, repaired ten months later, satisfactory end result. 

Case 2. Small rectovaginal fistula, repaired five months later, satisfactory end result. 

Case 3. Small area of skin slough above .sphincter ani, satisfactory healing by sec- 
ond intention. 

Case 4. Small rectovaginal fistula, repaired seven months later, satisfactoiy end 
result. 

Case u. Ischiorectal abscess with perineal sinus, right. Incision and drainage four 
months after original operation, healing satisfactory. 

Case G. Slight separation of the spliincter ends, healing by scar tissue, good bowel 
control. 

Case 7. Small high rectovaginal fistula. This patient had been operated on for a 
large rectovaginal fistula which had followed a perineotomy for vaginismus. 
She was lost sight of. 

Case S. Seventy years of age. Convalescence complicated by bronchopneumonia 
and coronary disease. Discharged from the hospital with a small recto- 
vaginal fistula. Slie has refused to report for examination. 

Case 9. Perineal sinus, healed by second intention; satisfactory end result. 

Case 10. Ischiorectal abscess with fistula two months after operation. Excision of 
fistula, healing by second intention; satisfactory end result. 

Case 11. Hj'pertrophied tabs of rectal mucosa develoxiing after operation. Injec- 
tion of tabs with sclerosing solution; satisfactory result. 

Case 12. Small ischiorectal abscess and fistula, left, seven months after operation. 

Spontaneous drainage, healing by second intention; satisfactory end result. 


Table VI. Complete Lacep.ation op the Perineum and Rectovaginal Fistula 


End Results 


SO patients, 87 per cent, had satisfactory results, that is, a good perineal body and 
sphincter control. 

12 patients, 13 per cent, developed postoperative complications as follows: 

6 patients had additional operative procedures and secured a satis- 
factory end result. 

4 patients had mild infectious complications which healed spon- 
taneously. All obtained satisfactory bowel control. 

1 patient had a small rectovaginal fistula and was lost sight of. 

1 patient had a small rectovaginal fistula and has refused to report 
for examination. 


^tis:^^t^ ^< 2 sult in 90 of 92 patients, approximately 98 per cent (97.8 exact), was 

The final result was doubtful in 2 patients with smaU rectovaginal fistulas when 
oischarged from the hospital (approximately 2 per cent), as; no follow-up could be 
ODtamed. 
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Table V. Gpehation tor Laceration op Pelvic Ploor, Complete. Obstetric 

Service (1923-1938) 


Total deliveries 

Total episiotoniics performed 
Episiotomy, median 
Mesiolateral 
Lateral 

Total number of complete lacerations 

Total nundier of repair operations 
Results ; Satisfactory 
Partially satisfactory (patient satisfied) 
Failures 

Lacerations, extension of cpisiotomj' wound 
Sphincter tears only 
Rectal tears 
Unspecified 


9,741 

4,874 

4,580 

281 

13 

124 (1.27%) 
129 
9G.0% 

2.4% 

l.G% 

124 

54 

G7 


was a failure by the layer technic, again by the Warren method, and at the third 
attempt by rectal sutures was successful; one patient had a partial success after a 
second operation, and one a failui'c with no furtlier attempt. 

Wliere the layer method witli rectal sutures was used there were three failures. 
One patient had eight attempts with a complete failure. She had been operated 
upon in several hospitals and finally came to us and was repeatedly operated upon 
by members of our staff; altogether she had two layer operations, two Warren, again 
two layer, one rectal suture, and one invagination of the rectum with mattress 
sutures wliich were all failures. There was practically no sphincter muscle left and 
the wound was in such a distressing condition that the patient seriou.sly threatened 
suicide, having already made an attempt, so I did a Sistrunlc colostomy operation 
and she is perfectly happy today, entirely relieved of her distress. 

I agree with Dr. Phaneilf’s emphasis on the importance of using fine sutures 
rather tlian lioavy ones. Personally I prefer a silver wire suture to reinforce the 
sphincter muscle and use the Warren technic bj' preference. 

DR. LILIAN K. P. FARRAR, New York, N. Y. — -I was led some years ago to 
try to develop a technic because of unsatisfactory results that I had had in repair 
of third-degree lacerations. I visited various New Y'ork clinics to see how my 
neighbors handled the problem. I remember one surgeon putting numerous stitches 
in the rectum. I thought then I probably had not sutured the rectum sufficiently 
but as the count rose, 20, 30, 40, 50, and 54 stitches in the rectum, I decided that 
technic was not for me. 

I then became interested in the ''Warren Apron,” described by J. Collins Warren, 
a Fellow of this Society and Professor of Anatomy and Surgery in Harvard Med- 
ical School. I decided to try it in lacerations of the sphincter ani with a lacera- 
tion extending high up the rectum. Although I have not had the number of cases 
to repair that Dr. Phaneuf reports, I have never had a failure. 

Twice I have had to put in extra sutures, the first time because the patient 
jumped as I removed a wire and once when an intern placed the legs of the patient 
in stirrups and the sutures on one side cut out. Both cases, however, healed per- 
fectly. I keep a linger in the rectum while placing catgut and wire sutures and 
then after a change of gloves I tie the sutures. 

I do not believe wire sutures are absolutely necessary. Best of Nebraska and 
Miller and Brown of Ann Arbor report good results by tliis technic and they use 
catgut only. Wire sutures are, however, the tradition of the Woman’s Hospital, 
and as I have had satisfactory results with them I continue to use them. (For a 
full description and illustrations of the operation, see Surgery, Gynecology and 
Obstetrics, April, 1930, p. 741, and also Curtis, A. H. : Obstetrics and G^mecologj', 
Vol. HI, Philadelphia, 1933, W. B. Saunders Company, pp. 77-83.) 

DR. FREDERICK C. HOLDEN, New York, N. Y. — A number of years ago 
Dr. Ralph Pomeroy called my attention to the fact that if a .sphincter ani was thor- 
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Either technic of operation, the flap or the layer method, may be successful. The 
type selected should be adapted to each case, although personally I prefer the flap 
method wherever possible. 

In the postoperative treatment of these cases two methods are employed by dif- 
ferent operators : Delayed bowel movements where the bowels are kept inactive for 
a period of seven days or long'er, and the method of giving saline cathartics in 
small repeated doses early to produce liquid stools after the third or fourth day. 
Both of these methods may be successful, and I am inclined of late to the earlier 
movement of the bowels rather than tying them up for a long period. 

I have had the records at the Woman’s Hospital gone over for the past fifteen 
and twenty years and find the following data and end results: 


Table I. Operation for Laceration op Pelvic Eloor, Complete. Total Nuaiber 
OF Patients Operated Upon (Gynecologic and Obstetric) — 282 


Gynecologic patients 

Number of operators 

Cases with previous attempts at repair prior to 
admission to woman’s hospital 

Obstetric patients 

128 (20 yr.) 

22 

20 

124 (15 yr.) 

Total patients with satisfactory result 

242 (96.02%) 

Table II. Operation for Laceration of Pelvic Floor 

Gynecologic Service 

, Complete (1918-1938). 

Total number of patients operated upon 

128 

Total number of operations performed 

152 

Patients having more than one operation 

12 

Total patients with satisfactory result (all techniques) 122 (95.31%) 


Table III. Operation for Laceration of Pelvic Ploopv, Cojiplete. Gynecologic 
Service. Postoperative Treatment 



EARLY 

late 

Warren teclmique 

18 

15 

Layer method 

45 

11 

Layer method with rectal sutures 

32 

7 

Total 

95 

33 


Table W. Operation for Laceration of Pelvic Floor, Complete. Gynecologic 
Service. Technique Used on Primary Attempt at Repair 



total 

SUCCESS 

PARTIAL SUCCESS 
(PATIENT satisfied) 

FAILURE 

Warren technique 

33 

30 

1 (93.93%) 

2 

Layer method 

Layer method with 

56 

45 

4 (87.5 %) 

7 

rectal sutures 

39 

34 

2 (92.3 %) 

3 


In the gynecologic service where the Warren or flap technic was used, one patient 
led of pulmonary embolus; three patients required resuture operations, all success- 
u ; one patient otherwise successful, developed a fistula. There were two failures, 
one having an infection of the wound and hemorrhage, and one a failure of union 
of sphincter fibers. 

Wiere the layer method was employed, two patients required resuture operations, 
oth successful; one patient had a fecal impaction on the twenty-third postopera- 
ive day with rupture of the sphincter, but was ultimately a success after healing 
y secondary intention; two cases were successful after a second attempt with 
rectal sutures; one a success after a second attempt by the layer method. One ease 





Correspondence 


The Dosage of the Estrogens 


To the Editor: 

In the editorial on "Tlie Dosage of the Estrogens” whicli appeared in the 
September issue of the AJfERiCAN Journal of Obstetrics akd Gynecology, a pas- 
sage in the first paragraph (last line) as well as in the third paragraph gives the 
impression that the terms "estradiol” and "theelol” refer to the same substance. 
The care with wliich these editorials are read is attested by the fact that we promptly 
received a number of inquiries as to whether it was really true that theelol was the 
same as estradiol. 

I would greatly appreciate it if you would publish a statement making it clear 
that these two substances are distinct. 

(Signed) Max Gilbert, M.D., 

Medical Research Division, Schering Corporation. 

The above letter brought the following reply from Dr, Robert T, 
Pi’ank, the writer of the editorial refei*red to; 

To the Editor: 

Our attention has been called to an unclearness in the nomenclature of estrogens 
mentioned in the editorial in our September issue. 

"Estradiol” corresponds to the terminology of dihydrotheelin and not of theelol 
which, according to the same terminology, corresponds to estriol. 

(Signed) Robert T. Prank, M.D. 


To the Editor: 

We would like to ask for your help in the matter of procuring fresh tissue 
specimens of hydatidiform mole and chorionepithelioma. In this laboratory we have 
been studying living cells of the early placenta in tissue culture and, therefore, have 
been anxious to compare malignant with nonmalignant cells derived from trophoblast. 
We are also very much interested in the production of prolan by the cells of the 
placenta when thej' are maintained for long periods of time in continuous culture. 
One of the great difficulties in pursuing work of this sort with human material lies 
in the fact that it is difficult to get fresh specimens at fairly frequent intervals. 

We would greatly appreciate any efforts on your part in helping us to get speci- 
mens of hydatidiform mole and chorionepithelioma. It is important that the speci- 
mens be collected under aseptic conditions and that they be placed in a sterile 
tightly stoppered bottle without the addition of any solution such as salt, and 
shipped to us by air mail, special delivery, and that we be notified by telegram 
"collect” that the specimen is being sent. A note on some of our work appeared 
in Science recently (Science, September 30, 1938). 

George O. Gey, M.D. 

The Johns Hopkins Hospital, 

Baltimore, Md. 
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oughly and carefully dilated just before delivery, there vas much less Hkeliliood of 
subsequent injui'y to the sphincter by an extension of a perineal laceration or of a 
median episiotomy. 

Wliere an operative procedure is indicated, I prefer the Warren operation vdiich 
I do without the silver wire sutures. 

DE. G. D. EOYSTOIST, St. Louis, Mo. — There are two tilings we have found of 
special value: first, that the intestine should be kept empty after operation until 
there has been time for satisfactory repair; and second, that defecation should be 
produced without trauma, from enemas and from unnecessary efforts at cleansing 
the repair. 

Some years ago, I reported from the Washington University Clinic some 68 
repairs of complete perineal laceration on 62 different patients. These 68 operations 
were performed by 13 or 14 men, including house surgeons and junior assistants. 
This comparative study showed that the best results were obtained in patients who 
were given liquid diet, without milk for two days prior to operation, and evacuated 
with castor oil and enemas on each of these two days. 

Pine catgut, preferably PTo. 1 or smaller, in continuous suture gave better results 
than interrupted sutures, coarser catgut, or nonabsorbable material. The repaired 
wound was left strictly untouched by pitcher douches or other cleansing efforts along 
the line of repair. After operation, opiates were freely given. Tlie postoperative 
' diet consisted of liquids without milk or fruit juices until signs or symptoms of 
autointoxication appeared, when mineral oil, 1 ounce three times daily, was given 
for two days, followed by a bottle of citrate of magnesia, which u.sually produced 
a soft stool. 

This method gave on hospital discharge onlj- 4 failures to obtain primary union 
among 31 cases, as compared with 8 failures among 26 given enemas and 4 failures 
among 10 wdth spontaneous defecation. The result was unknown in one. The first 
defecation varied from one to twenty-three days after operation, most patients 
being carried from eleven to fifteen days without defecation follonung the repair. 
Both methods of operation were used, though we prefer the flap method. 

DB'. JOSEPH L. BAER, Chicago, III. — Tliere has been no distinction made in 
the discussion nor in the original paper of the essential difference between the repair 
of a fresh obstetric injury and an old gynecologic third degree tear. In our experi- 
ence we have no recollection nor record of a fresh repair failing to heal. It is with 
the old repairs that occasional difficulty arises. 

Dr. Norman Miller reported a procedure used routinely in order to place the 
anteriorly united repair at rest. It is a subcutaneous posterior division of the 
sphincter, at the end of an operation being done to unite an old anterior separation. 
He has been most pleased with this procedure and finds that the posterior incision 
reunites spontaneously. I have done this several times, though with the fear that 
I might produce a posterior hematoma in tlie field, but healing was uneventful. 

DE. PHANEUP (closing). — ^Dr. Farrar’s technic of the flap method differs 
entirety from the one which we have used, but she has showm that equally good 
results could be obtained by it. 

Dr. Holden’s recommendation of the dilatation of the sphincter before perform- 
ing an incision in the perineum at the time of delivery is logical and should be 
extremely helpful as a prophylactic measure in the prevention of complete tears. 

• I do not see the necessity of tying up the bowels for as long a period of time 
as Dr. Eoyston has advised. 


(The remaining i)apers read at the meeting of the American Gynecological So- 
ciety Will appear in the December issue, namely, those of Caldioell, Schwarz, Barthol- 
omew, and Montgomery.) 
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Evidence that toxemia of pregnancy is the result of absorption of 
poisonous protein split products of autolysis of infarcted placental 
tissue, was further supported by producing the clinical sjnnptoms of 
eclampsia and characteristic pathologic changes in liver and kidneys of 
guinea pigs bj^ repeated injections of autolysate of human placental 
tissue. 

In January, 1934^ we advanced the theory that autolj^sate of placental 
tissue probably contains a higher content of guanidine than that of any 
other tissue, because of the fact that placental tissue contains twice as 
much arginine as any other tissue. “ A possible mode of derivation of 
guanidine from arginine was described, and since guanidine is Icnoym 
to raise blood pressure and produce convulsions,® the peculiar eclampto- 
genic property of autolyzed placental tissue may thus be explained. 
This theory is supported bj" the fact that Kracke, in giving repeated 
injections of autolysate of other tissues to produce artificial leucoeytosis 
in rabbits, has never produced comuilsions, although they may be 
readily produced by autol 3 "sate of placenta tissue.® 

In April, 1936^ we described certain focal changes visible beneath 
the endothelium and in the wall of some of the smaller placental arteries 
and apparentlj^ more frequent in toxic cases, which were typical, in ap- 
pearance, of cholesterol vascular change, such as is found in eoronar.y 
thrombosis and in experimentally produced atherosclerosis in cholesterol 
fed rabbits.® Large fat cells appear beneath the endothelium, narrow- 
ing and distorting the lumen and invading and weakening the vessel 
wall. 

It therefore seemed probable that the well-known hj^percholesteremia 
of pregnancy supplied the missing link in the chain of evidence by 
which the infarction is readily explained, through its tendency to narrow 
the vessel lumen, roughen the endothelial lining or weaken the vessel 
wall, thereby causing occlusion, thrombosis or rupture. We still adhere 
to the importance of the role played by the trauma of fetal movements, 
for it has been shovm® that cholesterol vascular change occurs much 
more readily at the site of trauma to the vessel wall, and, foDoving 
such change, trauma, in turn, is much more likely to cause rupture of 
the vessel at that point. 

In the same publication, we furthermore stressed the importance of 
the role which the pituitary gland probably plaj^s through control of 
cholesterol metabolism, and which hjTiothj^roidism undoubtedly pla 3 ^s 
in causing excess h3q)ereholesteremia and that th 3 n’oid extract or iodine, 
when indicated, may control excessive hypercholesteremia. 

In pregnant women of this particular endocrine type, hypercholes- 
teremia renders them potential victims of toxemia. In other words, 
certain patients who seem prone to develop toxemia in .succe.ssive preg- 
nancie.s, are not increasingly susceptible to toxemia becau.se of the first 
attack, but because of their fundamental endocrine t 3 T)e and h 3 Ter- 
cholestercmia. 

In addition, we stressed the fact that a cholesterol-rich or -poor diet in- 
fluences the degree of liyperchole.steremia and is, therefore, an important 
determining factor in the frequency of eclampsia. This probably ac- 
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DIAGNOSIS OP THE OCCURRENCE OP TOXEMIA OP PREG- 
NANCY BY EXAMINATION OP THE UNKNOWN PLACENTA^' 

Study op 100 Cases 

R. A. Bartholomew, M.D., and E. D. Colyin, M.D., Atlanta, Ga. 
("From the Department of Obstetrics, Emory University School of Medicine) 

I N DECE]\'IBER, 1932^ Ave described the lesions found on section of 
1,000 consecutive placentas from both normal and toxic cases, and 
in the classification proposed at that time, recognized the acute type 
of placental infarct first described bj'' Young,- and noted the consistency 
with which it was found in cases of toxemia of pregnancy. 

Contrary to Young’s hypothesis, which attributed the infarct to 
blockage of the maternal blood supply, our investigations indicated 
it resulted from blockage of the fetal blood supply, due, probably, to 
thrombosis or even rupture, induced l3y the trauma of vigorous fetal 
movements on the exposed fetal arteries on tiie surface of the placenta. 
Positive proof that actual rupture of these vessels may at times occur, 
is seen in Pigs. 5 and 8 of the above-mentioned article.^ Furthermore, 
thrombosis of the villous capillaries is frequently found in infarcts 
of the more acute type. 

In no other situation or under no other condition, do we find a circula- 
tion so unprotected and at the same time so exposed to trauma as is the 
fetal circulation on the surface of the ijlaccnta. Furthermore, the shape 
and size of the .uterus, the relatively greater freedom of motion of the 
fetus and the relation of the placental site to the extremities of the 
fetus, render the human placenta more subject to trauma than that of 
many of the lower animals. 

*Read at tlie Sixty-Third Annual Meeting- of the American Gynecological Societv. 
Asheville, N. C., Jlay ,30 to June 1. 1938. 


Note: The Editor accepts no responsibility for the vieu’s and statements of 
authors as published in their "Original Communications." 
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feature whicli might enal)le one to remember tlie specimen several weeks 
after delivery. Tlie size of the placenta did not furnish a clue as to 
the identity of any case, since there was a number of slightly premature 
labors including both normal and toxic cases. 

As an aid in recognition and classification of the lesions commonly 
found in the placenta and to create a better understandiiig of the 
criteria by which the degree and type of toxemia arc judged, color 
photographs and descriptions of the lesions have been included. 

The lesions have been designated by the letters A, B, C, D, E, F, Cl, 
and H. For emphasis and convenience, the italicized letters indicate the 
infarcts which are associated with increasing degrees of toxemia. 

Infarct A (Fig. t) is recognized gro.s.sly In' ils wliito color and linn eon.sisteney. 
Tlie etiologic factor is apparently a gradual .sclero.sis which tir.st affect.s the small 
terminal placental arteries on or near the margin of the placenta. The dependent 
villi undergo slow degeneration, e.vtending over a period of one to .several month.s. 
Since the surface of the villi .«erve.s as an endothelium to the intervillou.s blood 
channels, the .slow necrosis induces thrombosis of the maternal blood, which gradually 
becomes hyalinized, causing the infarct to become firm and white from absence of 
circulation. Microscopicallj", the pale, faintly stained “ghost villi” appear to be 
imbedded in the homogeneous pink-staining hyaline substance (nonvascular or solid 
portion of Infarct Z?, Fig. 2). 

There can be no to.xemia resulting from Infarct A, not only because the protein 
split products of villous necrosis and autolysis are formed too slowly but also be- 
cause intervillous thi'ombosis and hyalinization prevent diffusion of these products 
into the maternal circulation. 

Infarct B (Fig. 3) is recognized by its yellow color and firm consistency. It is 
likewise usually found on or near the margin of the placenta. The etiologic factor 
is apparentl}’ a sclerosis or obliterative endarteritis .slightly more active than in 
Infarct A. The thrombosed intervillou.s blood channels are incompletely hyalinized 
and the degenerating red cells have not completely disappc.ared, thereby imparting 
a yellow color to the le.sion (vascular or open areas of Ihg. 2). 

In the early stage of formation. Infarct B may have been responsible for a 
transient slight edema or albuminuria or a .sliglit rise in diastolic blood pressure, 
but it soon becomes incapable of causing toxemia for the reasons mentioned under 
Infarct A. 

Infarct C (Fig. 4) is recognized by its brown-yellow color and moderately firm 
consistency. It is likewi.‘-e usuallj'^ found on or near the margin of the placenta 
but may occur elscwheie. The etiologic factor is probably a progressive arterial 
occlusion at the site of cholc.storol vascular change, and more rapid than in Infarct 
B. Hyalinization of the thrond)o.sed intervillous blood is incomplete, and there is 
active intervillous circulation in some parts of the infarct. The brown-yellow color 
of the lesion is due to partial degeneration of the rod cells enmeshed in strands of 
fibrin. P^-knosis and karyorrhexis may be .seen (Fig. 5). 

Since necrosis of the villi has been slightly moie rapid than in Infarct B, it is 
probable that peptone, one of the early products of autolysis, is present in sufficient 
amount to inhibit complete thrombosis, thereby permitting diffu.sion of small 
amounts of guanidine and histamine into the maternal circulation with manife.sta- 
tions of to.xemia. 

Infarct C may therefore be re.sponsible for moderate edema, albuminuria, and 
hypertension in the latter part of pregnancy which may persist for some time without 
increase or may subside as thrombosis and hyalinization extend. 

Clinically, we are wont to credit improvement in the patient to our therapeutic.s, 
but the real agent in bettering the patient’s condition is increasing intervillous 
thrombosis which elo.'-cs the paths of diffusion of the toxic protein split products 
of placental autolysis. 
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counts for tlie geographic variations in the incidence of eclampsia, and 
the lessened frequency of eclampsia in German}'- during the World War. 

The above-mentioned fundamental factors of hypercholesteremia, 
hypothyroidism, cholesterol vascular change in the placental arteries 
and placental infarction have since been emphasized by Patterson, Hunt 
and Nicodemus^'’ in 1938, but comment on certain features of their 
theory is deferred to the concluding iiortion of this article. 

Our previous Imowledge and classification of placental lesions were 
developed by examining “known placentas” — that is, the clinical record 
of the patient was reviewed just before the placenta was cut. One 
is likely to be influenced in his judgment of a questionable lesion, if he 
knows, in advance, whether or not the patient had toxemia. It is one 
thing to examine the cut strips of a “known placenta” and find lesions 
which may be regarded as significant. It is quite another thing to 
examine the cut strips of an “unknown placenta” and commit oneself 
to a statement as to whether the patient had toxemia, and if so, whether 
it was mild, moderate, pre-eelamptie, eclamptic, or abruptio in type. 
This is tlie acid test for the specificity of certain placental infarcts for 
toxemia. 

The fact that the relationship of acute placental infarcts to toxemia 
has not been generally appreciated or accepted, is due to neglecting to 
prepare and fix the placenta properly before cutting it, and to over- 
looking the more acute types of placental infarcts. The placenta should 
be prepared by cutting away the membrane, stripping the amnion from 
the fetal surface, wiping the maternal surface free of blood and fixing 
it for three to four weeks in 10 per cent formalin solution. It should 
then be examined by cutting it in strips of 0.5 to 1 cm. in diameter. 

The investigation herewith described is based upon the examination 
of 100 placentas obtained from cases of normal pregnancy, mild toxemia, 
pre-eclampsia, eclampsia and abruptio and a few cases of pre-existing 
vascular disease associated with hj'pertension. Seventy-six placentas 
were obtained from our private patients, the remainder from the Colored 
Division of Grady Hospital and from other physicians. 

The placentas, prepared in the above described manner, were examined 
as “unloiovTis,” one of us (E. D. C.) removing the label immediately 
preceding the examination, following which the other (E. A. B.), 
dictated a description of the lesions found and an opinion as to whether 
the patient showed hjqiertension or albuminuria during pregnancy, and 
if so, as to the severity and tj'pe of toxemia. The clinical record was 
later examined and the pathologic and clinical diagnoses were compared. 
Through this method of examination, we have been able to arrive at a 
much more accurate classification of placental lesions than any we have 
heretofore proposed, and have found it possible to diagnose the occur- 
rence of toxemia from the appearance of the placenta in 80 to 90 per 
cent. 

With the exception of one placenta which showed extensive firm w^hite 
infarction involving about one-fourth of the maternal surface, and 
several specimens of abruptio placentae, showing indented compressed 
placental tissue, there was no placenta which had any distinguishing 
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1. Onset of mild toxemia at 35th veek (Infarct B) 
Acute exacerbation at 39th week (late E Infarct). 



3. Onset of very mild toxemia at 35th week (Infarct 
B). No exacerbation. 



4. Toxemia, Increasing from mild to moderately 
severe, over a period of three to four weeks, blood 
pressure Increasing to 160/100 (Infarct C). Labor 
induced at 33rd week. 



6. Acute toxemia of two weeks’ duration (late D 
Infarct), terminating In eclampsia. 



7. Onset of acute toxemia at seven months (late B 
Infarct), terminating In abruptlo two weeks later. 
Very severe hematuria. 


9. Mild toxemia 35th to 38th week (Infarct B); 
acute pre-eclampsia 39th week; Induction of labor; 
three post-partum convulsions. 



10. Moderately severe toxemia 37th week (early D 
Infarct), abruptlo 39th week, labor induced. Survival 
of child favored by site of infarct and separation on 
margin. 


Photomicrograph showing pale avascular 
areas with “ghost vUIl” and hyalinlzed In- 
tervillous blood characteristic of nontoxic 
type “A” infarct, and slightly vascular 
areas with slow necrosis, characteristic of 
slightly toxic type “B” infarct. 
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Infarct D is acute and may be found in an early or a late stage. The late stage 
(Figs. 6 and 7) is easily recognized by its distinct brown color. The consistency is 
so much firmer than the surrounding normal tissue that, on bending the strip, the 
lesion holds together or finally cracks rather than bends. 

It may be visible on the maternal surface or concealed within the substance. 
The etiologic factor is apparently occlusion or thrombosis at the site of cholesterol 
change in a small placental artery. The exciting factor is probably the trauma of 
fetal movements wliich breaks the endothelium over the accumulated fat cells. 
Necrosis of the dependent villi is much more rapid than in Infarct C. The viUi 
stain poorly, show more degeneration and some disintegration (Fig. 8). 

Due to greater concentration of peptone, thrombosis is inhibited, and histamine 
and guanidine find more ready access to the maternal circulation, producing greater 
evidence of acute toxemia. The infarct is brown because degeneration of the red 
cells is less advanced; it is not as firm as Infarcts A, B and C because of the lesser 
degree of thrombosis and the absence of hyalinization. There is sufficient meshwork 
of fibrin and fusion of necrotic villi in parts of the lesion to cause the area to ap- 
pear more homogeneous and compact. 

Some of the villi show marked distention and rupture of the terminal capillaries, 
which probably accounts for the small, firm clots wliich are often seen adjacent to 
or within the infarct. It is probable that the presence or absence of clot depends 
not only on the concentration of peptone but also on the compatibility of the ma- 
ternal and fetal blood. 

Since the increasing toxemia causes spontaneous onset of labor or requires induc- 
tion of labor, one can only surmise what appearance the infarct would have in the 
final stage of degeneration. 

The finding of this type of infarct indicates the patient had a moderate to severe 
degree of toxemia which terminated in eclampsia or required induction of labor fol- 
lowing several weeks of increasing blood pressure and albuminuria. The size and 
number of the infarcts bear a definite relation to the severity of the toxemia. 

The early stage of Infarct D (Figs. 9 and 10) in contrast to the late stage, may 
be easily overlooked unless on examines the placental strips with care. Due to less 
degeneration of the red cells, the color is only slightly brown. The area of infarction 
is well demarcated if the strip is held level with the eye and toward the light. The 
surface is more homogeneous than the surrounding tissue and is shiny. The lesion 
cracks rather than bends. There may be dark or slightly brown firm blood clot 
within or adjacent to the area. 

These physical characteristics are in accord with the microscopic pathology, which 
shows degenerated and disintegrating villi, open intervillous circulation, with oc- 
casional areas of blood clot and fibrin. 

Infarct E is more acute than Infarct D and is Iffiewise seen in an early and late 
stage in any part of the placenta. The etiologic factor is the same as described for 
Infarct D. The late stage (Figs. 11 and 12) is even more easily overlooked than 
the early D infarct. It is recognized by its dark, almost black color, and slightly 
firmer consistency which causes the surface to appear shiny and reflect light. On 
bending the strip the area cracks rather than bends. The black color is apparently 
due to stagnated venous blood in the congested villi, the capillaries of which are 
distended or ruptured. The nuclei of the villous cells are pylmotic and the stroma 
has a dull lusterless appearance. Soft to moderately firm dark clots may be seen 
wthin or adjacent to the area. Karyorrhexis and karyolysis may be seen in some 
parts of the infarct (Fig. 13). 

Cornerir correlated the histologic changes at various stages of autolysis and 
necrosis with the degree of chemical change in the tissue. In the normal spleen 
about 5.7 per cent of the total nitrogen is in the water soluble fraction in the form 
of ammonia compounds, aminoacids, peptones, purin bases, gelatin, etc., while 94.3 
per cent of the nitrogen is in an insoluble, coagulable, precipitable form as proteins, 
nucleoproteins, and other insoluble organic nitrogen combinations. 

At the stage of autolysis, in vitro, when pyknosis is marked, 7.4 per cent of the 
nitrogen is soluble. When karyorrhexis and karyolysis are marked, the water soluble 
nitrogen has increased to 26.5 per cent of the total nitrogen, due mainly to amino 
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11. Onset acute toxemia at 34tli -week (early D 
Infarct); pre-eclampsia at 36tlJ week (late E Infarct). 
Labor induced. 



12. Onset acute toxemia at 38tli week (late E 
Infarct); pre-eclampsia within 10 to 14 days; labor 
Induced; some hemorrhagic tendency; hematoma in 
perineal repair. 



14. Acute toxemia at 32nd week (late E Infarct), 
termlnjitlng in severe abruptio 7 to 10 days later (ex- 
tensive early E Infarct, involving four-fifths of 
placental strip throughout midportion, with indenta- 
tion and separation of placenta) ; stillborn child. 



16. Onset acute toxemia 35th week, terminating in 
abruptio ten days later (early B Infarct). 



16. Excavated lesion (P), probably due to simple 
hemorrhage from ruptured villous vessel without in- 
farction; subsequent absorption of blood, leaving open 
area. 



18. Old simple hemorrhage represented by fibrin 
(G), with surrounding lighter anemic zone of com- 
pressed healthy villi, simulating infarction. 




17. 

Photomicrograph of old hemorrhage (Pig. 
18) within placental substance showing ad- 
jacent zone of living compressed villi. Note 
almost complete obliteration of interviUons 
spaces. 


19. 

Photomicrograph showing more recent hem- 
orrhage with diffuse infiltration of blood be- 
tween living villi, simulating type *‘B” in- 
farct, grossly, but not as sharply defined. 


20. Transparent gelatinous area (H) resulting from 
incomplete clotting of a simple hemorrhage. 
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acids, peptone, and simple nitrogen derivatives. When microscopic changes have 
practically ceased and the tissue appears to he disintegrated, the soluble nitrogen 
has increased to 30.3 per cent. The first products of protein disintegration are, 
therefore, the most toxic and with advanced cleavage the toxicity lessens. 

The early form of Infarct E (Figs. 14 and 15) must be recognized almost solely 
by its dark, almost black color, and definite demarcation. The infarction is so 
early that disintegration has not occurred and the lesion still has the spongy con- 
sistency of normal placenta. It is responsible for the more fulminating cases of 
preeclampsia, eclampsia and abruptio placentae. Young,2 who was the first to 
emphasize the relationship between placental infarcts and eclampsia, stressed the 
fact that the color change in some of the most acute infarcts may be so slight that 
it is verj-- likelj' to be overlooked. 

The villi show distention of man}’ of the capillaries, some of which may be rup- 
tured, with extravasation of fetal blood, forming soft black clots within or near 
Ike infarct. Various degrees of pyknosis, karyorrhexis, and karyolysis may be seen 
(Fig. 13). 

Infarcts D and E may result in either abruptio placentae or eclampsia. The 
tendency to abruptio is greater if the infarct is exposed on the maternal surface of 
the placenta, thereby concentrating the effect of histamine on the adjacent decidual 
sinuses with resulting rupture, extravasation of maternal blood, and separation of 
the placenta. 

If the case is one of abruptio, the causative infarct is almost invariably found 
underlying an indented, compressed area or hemorrhage on the maternal surface. 
One of the most important factors in the prognosis for the fetus, is the location of 
this infarct. If it is near the margin of the placenta, very little separation occurs 
and the fetus may survive (Fig. 10), but if it is near the center of the placenta 
(Fig. 14), the extravasation tends to separate the placenta and the fetus dies. 

To Summarize . — Lesions A, B, G, D and E, are true infarcts, characterized by 
progressive increase in the rapidity of infarction. Grosslj’, the moi'e rapid the in- 
farction, the less conspicuous the lesion, the less firm the consistency, the darker the 
color and the greater the toxicity. Microscopically, the more rapid the infarction, 
the more open the intervillous circulation, the less apparent the intervillous throm- 
bosis, and, except in the most acute stage, the greater the disintegration and loss 
of staining power of the villi. The range of color, due to change in the hemoglobin, 
is from very dark purple-black in Infarct E, to brown in D, to broum-yellow in G, 
to yellow in B, and to white in A. The size and number of the infarcts bear a 
definite relation to the severity of the toxemia. 

In addition to the above described infarcts, there are several other lesions wliich 
are frequently seen but which have no specific relation to toxemia. 

Lesion F (Fig, 16) is recognized as an excavation in the placental substance. 
The appearance suggests a forcible pushing aside of the viUi, presumably by a 
sudden outpouring of fetal blood from a ruptured villus. If the fetal and maternal 
blood are compatible, the extravasation remains fluid and is soon removed through 
the intervillous circulation, leaving an excavated area which often shows a narrow 
rim of compressed placental tissue. This border simulates infarction but shows no 
microscopic evidence of necrosis (Fig. 17). 

Lesion F occurs with great frequency in both noimal and pathologic placentas and 
has no significance as to toxemia. One can merely speculate as to the cause, but 
we believe the lesion is best explained by the fact that from time to time in the 
latter months of pregnancy, the fetus, by its own movements or change in position, 
may compress the cord and cause temporary compression of the large thin-walled 
umbilical vein. Clinical evidence of this is seen in the temporary marked slowing' 
of the fetal heart tones which may occasionally be heard in the latter months of 
pregnancy and unassociated with a uterine contraction. The same evidence, but 
more persistent and of serious significance, is obtained in the second stage of labor, 
if a coil of cord, around the neck, becomes compressed against the pubic bone. It 
is possible that the resulting increased distention of the capillaries of the terminal 
villi may cause some of them to rupture and produce the above described lesion. 
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Table I 


Placentas Showing No Lesions. Three Cases, or A, P, G, or H (Nontoxic Lesions) 
Without B, C, D, or E (Toxic Lesions) — 1C Cases. Total 49 Cases 

PATHOLOGIC DIAGNOSIS 

CLINICAL DIAGNOSIS 

No toxemia 

49 

30 

Mild or moderate toxemia 

0 

10 

Pre-eclampsia 

0 

1 

Eclampsia 

0 

1 

Abruptio placentae 

0 

1 

Table 

II 


Placentas Showing B, With or Without A 

, P, G or H, But Without G, D, or E. 

Total, 8 

Cases 


PATHOLOGIC DIAGNOSIS 

CLINICAL DIAGNOSIS 

No toxemia 

7 

5 

Mild or moderate toxemia 

1 

3 

Pre-eclampsia 

0 

0 

Eclampsia 

0 

0 

Abruptio placentae 

0 

0 


that a diagnosis of mild toxemia did not seem justified. Two of these, however, 
showed slight toxemia — an error of 28.5 per cent. This may have been due to under- 
estimating the to.xicity of certain of the B lesions or mistaking small lesions of the 
toxic E or D tj'pe for small hemorrhagic areas of the nontoxic G type. 

In this group of 3 placentas (Table III), showing lesions of no greater toxicity 
than the C type, there was one which showed no toxemia, an error of 33 per cent. 
Had this particular specimen been saved for re-examination, it is possible the error 
could have been ex-plained grossly or microscopically. 

Table in 


Placentas Showing C With or Without A, B, F, G, or H, But Without D or E. 

Total, 3 Cases 


PATHOLOGIC diagnosis 

CLINICAL DIAGNOSIS 

No toxemia 

0 

1 

Mild or moderate toxemia 

3 

2 

Pre-eclampsia 

0 

0 

Eclampsia 

0 

0 

Abruptio placentae 

0 

0 


Table 

Placentas Showing D With or Without A, B, C, P, G, or H But Without E. Total, 

20 Cases 


PATHOLOGIC MAGN'OSIS CLINICAL DIAGNOSIS 


No toxemia 0 C 

Mild or moderate toxemia 14 7 

Pre-eclampsia 1 2 

Eclampsia 4 4 

Abmptio placentae 1 1 


In this group of 20 placentas (Table IV), showing lesions of increasing toxicity up 
to and including D, v.-hich is usually associated with pre-eclampsia, eclampsia, and ab- 




BARTHOLOJIEW AND COLVIN: TOXEMIA OP PREGNANCY 


917 


Lesion G (Lig. 18) is of frequent occurrence and is merely a collection of blood 
surrounded by normal or slightly compressed placental tissue. If of recent origin, 
it is black or very dark red in color, but ■with increasing age and change in liemo- 
globin, it becomes bro^^'n with light striations of fibrin, then yellow and finally dull 
white in color. Theoretically, the etiology is the same as that of lesion F, but the 
extravasated blood is probably incompatible 's^dth the maternal blood, hence a co- 
agulum results, rather than an excavation. 

If lesion G is small and of recent origin, it may simulate lesion E, but the dark 
area is more diffuse and not so sharply circumscribed, and microscopically the villi 
do not show necrosis (Fig. 19). If it is old and of larger size, it may simulate 
Lesion A, but the fact that it may be picked apart as flakes of yellow fibrin serves 
to differentiate it. If a hemorrhagic area is fresh or recent, one should examine 
closely for possible adjacent acute infarction, but if yellow or gelatinous the e'rident 
age of the hemorrhage argues against an associated acute infarction. 

Lesion H (Fig. 20) is recognized as a collection of transparent jellylike material, 
usually in the substance of the placenta. The appearance strongly suggests it may 
have originated from an extravasation of fetal blood, similar to Lesion G, but with 
sufficient incompatibility to form a soft coagulum, but not enough to form layers 
of fibrin. With absorption of hemoglobin, a transparent gelatinous substance re- 
mains. Occasionally one finds gelatinous lesions of a pink color due to unabsorbed 
hemoglobin, and in which shadows of red blood cells may be seen. 

To Summarize . — ^Lesions F, G, and H are probably due to extravasations of fetal 
blood from rupture of terminal villous capillaries, due to temporary compression of 
the umbilical vein. If the fetal and maternal blood are compatible, the collection 
of blood remains fluid and is drained away, leaving an excavated area (F). With 
greater incompatibility, the lesion may vary from a transparent jellylike clot (H) 
to a firm clot (G) wliich passes through color changes from black to brown, to 
yellow and finally to the dull white color of fibrin. None of these lesions has any 
relation to toxemia, unless associated ndth acute infarction, in which case the hemor- 
rhage is dark. 

The relative frequency of the various lesions in this particular series was as 
follows: Infarct G, 68 per cent; Infarct A, 45 per cent; Infarct D, 38 per cent; 
Infarct F, 22 per cent; Infarct H, 22 per cent; Infarct B, 20 per cent; Infarct E, 
20 per cent; Infarct G, 7 per cent. Tliere were no lesions whatsoever in 3 per cent. 
Since these were selected cases, the above figures do not represent the natural rela- 
tive frequency. It is evident that an absolutely normal lesion-free placenta is a 
rarity. There were only three placentas which showed no pathology. 

There is some question as to the accuracy of the figures representing Infarcts E 
and G. The possibility of error arises from the fact that a small recent hemor- 
rhagic area (G) may simulate an early infarction (late E or early D). In both bases 
the area is dark, but the hemorrhagic area is more diffuse, not so sharply demarcated 
from the surrounding normal tissue and more likely to be infiltrated with soft, black 
clot (Fig. 19). Some of these lesions may be difficult to differentiate vsdthout micro- 
scopic examination. There is no difficulty whatsoever in recognizing lesions A, B, 
C, late D, G (large hemorrhage), F, and H. 

Tile following tables represent an analysis of tlie cases arranged in 
groups according to tbe type of infarct, and listed in tlio order of 
increasing toxicity from A to E, inclusive. The pathologic and clinical 
diagnoses are compared and the error in pathologic diagnosis estimated 
and explained. 

In this group of 49 placentas (Table I), there were apparently none of the toxic 
lesions, B, C, D, or E, yet 10 cases showed mild or moderate toxemia and 3 cases se- 
vere toxemia, an error of 26.5 per cent. This was found to be due to mistaking small 
areas of true infarction (E or early D} for small hemorrhagic areas of the non- 
toxic early G type, or entirely overlooldng a very early acute infarction. 

In this group of 8 placentas (Table II), sho^ving lesions of no greater toxicitj 
than the B type, there were 7 in which the yellow color of the lesion was so slighi 
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infarcted area, should, at the line of demarcation, be quite harmless to 
the surrounding, adjoinuig villi. Neither can it be visioned how block- 
age in one or even several maternal arteries at the placental site could 
deprive the adjacent villi of blood from other maternal arteries, which 
is free to reach these villi through the open intervillous circulation. 

We conceive the basis for toxemia of pregnancy to be laid down early 
in pregnane}'' by the physiologic hj'percholesteremia of pregnancy, which 
is exaggerated in women of a hypothyroid endocrine tjqie. In the 
latter months of pregnancy certain focal changes occur beneath the 
endothelium and in the walls of the small placental arteries, which are 
apparently identical with those seen in cholesterol-fed rabbits and in 
the coronaries of individuals dying suddenly of coronary tlirombosis as 
seen in Figs. 1, 2, 3, and 4 / These changes do not occur along the entire 
course of the artery but are focal, probably at points of greater stress 
or where the artery has sustained trauma from fetal movements. 

With spontaneous brealdug dovm of the lipoid cells in such a focus, 
or due to the trauma of fetal movements, the endothelium overlying 
the focus is broken down and roughened and thrombosis oecui’s. Acute 
infarction of the dependent villi results which accounts for the sharp line 
of demarcation between the normal and infarcted tissue, corresponding 
to the arterial distribution. Necrosis and autol 3 ’'sis of the viUi permits 
diffusion of poisonous protein split products, probably peptone, 
guanidine and histamine, throughout the maternal organism. The Imo'wn 
pathologic effects of these three poisons apparently explains the symp- 
tomatology and pathology of toxemia of pregnancy.^’ ° 

We note the prevalent tendency to regard toxemia of pregnancy, in 
some unlmovTi waj'', as the result of vascular disease of the mother, 
disregarding the fundamental fact that identical vascular changes, when 
seen in the male or female, apart from the pregnant state, do not 
terminate in eclampsia or shoiv the liver or Iridney pathology of 
eclampsia. Three patients in our series had a pregestational vascular 
disease, but in no ease did true pregnancy toxemia develop. 

If ophthalmoscopic examination is made, coincident with or very soon 
after the first clinical manifestations of toxemia, edema, slight rise in 
diastolic blood pressure and slight albuminuria, one may note an occa- 
sional slight localized constriction or spasm in one or more of the retinal 
arteries. With increasing clinical symptoms and signs, the spasms be- 
come more numerous and change from sausagelike to spindle-shaped con- 
strictions, and gradually the entire artery becomes spastic and reduced 
in caliber. 

The evidence indicates that the arterial spasms are the effect and not 
the cause of the toxemia and are initiated in some way by one of the 
poisonous products of placental autolysis. Since guanidine is knoivn to 
produce peripheral vasoconstriction, raise blood pressure,^^ and cause 
conA’ulsions,-' it is probable that arginine, which is present in a relative!}’’ 
large amount in placental tissue, is the probable source of a relatively 
large amount of guanidine in the coui’.se of placental autolysis. 

Experimentally, ve loiow that autolysate of placental tissue, if in- 
jected into guinea pigs, produces convulsions and death, Avith liA'er and 
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ruptio placentae, we found this particular lesion (D) %o well defined and of such size 
or number in 6 placentas, that a pathologic diagnosis of pre-eclampsia, eclampsia, or 
abruptio placentae was made and verified clinically in each case. In another placenta 
the lesion seemed to indicate only moderatel}' severe toxemia, but clinically the 
diagnosis was pre-eclampsia. Tlie lesions in the remaining 13 placentas were small 
in size or number, hence, a diagnosis of mild or moderate toxemia was made. Six 
of these, however, showed no toxemia, clinically, and here again a recent nontoxic 
hemorrhagic area (G) was mistaken for a small toxic infarct of the early D type, 
accounting for an error of 30 per cent in the group as a whole. There was essentially 
no error in the pathologic diagnosis of the 7 severe toxemias. 

In this group of 20 placentas (Table V) showing lesions of increasing toxicity up 
to and including E, which is associated with pre-eclampsia, eclampsia, or abruptio pla- 
centae of a more acute fulminating t^'pc, we found this particular lesion so well de- 
fined and of such size or number in IS placentas, that a pathologic diagnosis of pre- 
eclampsia, eclampsia, or abruptio placentae was made and verified clinically in all 
but two cases, an error of 11 per cent. These two cases proved to be mild or mod- 
erate toxemia, and the 2 cases diagnosed pathologicall}' as mild or moderate toxemia 
proved to be clinically nontoxic. Again, the errors were due to misinterpreting the 
nontoxic hemorrhagic le.sion (G). 


T^vble V 


Placentas Showing E With or Without A, B, C, D, P, G, or H. Total, 20 Cases 


PATHOLOGIC DIAGNOSIS 

CLINICAL DIAGNOSIS 

No toxemia 

0 

2 

Jlild or moderate toxemia 

2 

2 

Pre-eclampsia 

6 

5 

Eclampsia 

6 

5 

Abruptio placentae 

6 

6 


If we group the cases of pre-eclampsia, eclampsia, and ahruptio 
placentae in Tahles I, IV, and V, it ivill he seen that out of 26 clinically 
proved severe toxemias, 24 ivere diagnosed hy gross examination of the 
placentas, a correct diagnosis, in 92 per cent. 

It ivill alw he seen that out of 24 cases diagnosed from gross examincv- 
tion of the placentas as severe toxemias, there were only 2 cases which 
clinically ivere not of this type, a correct diagnosis of 91.6 per cent. 

"We may therefore say that there is a definite association of the more 
acute types of placental infarcts mth toxemia of pregnancy. In other 
words, if one loiows the clinical course of pregnancy in regard to toxic 
manifestations, it is possible to predict quite accurately the type of in- 
farct that will be seen in the placenta. Conversely, if one examines the 
imknovm placenta, he may describe quite accurately' the clinical course 
of the pregnancy in regard to toxemia. 

The prevailing opinion would have it that these infarcts are the result 
of some unknown toxemia ha^dng its origm on the maternal side or 
from blockage of some of the maternal arteries supplying the placental 
site — ^the effect and not the cause of the toxemia. 

The infarcts are sharply demarcated, both grossly and microscopically. 
Thrombosis is present in the great majority of villous capillaries and 
small arteries in the infarcted area. It is beyond reason that a hypo- 
thetical maternal toxin circulating freely throughout the placenta, and 
powerful enough to cause necrosis and disintegration of all villi in the 
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cause of toxemia, aud is probably due to guanidine as a product of placental in- 
farction and autolysis. Increased guanidine compounds have been demonstrated in 
the blood of eclamptic patients, 

Irvingis and Petersio deny the existence of circulating toxins in eclampsia and 
attribute the pathology and symptomatology to the ischemia produced by widespread 
arterial spasm. We do not find the counterpart of tlic eclamptic syndrome and 
pathology in cases of essential hypertension or malignant hypertension in the male 
or female. Bell^o states that the pathology in the kidney supports the view that a 
soluble toxic substance in the blood is responsible for eclampsia. It has been shown 
that if poisonous protein split products arc injected into the blood slowly, toxic 
manifestations may be mild, whereas if the same dose is injected rapidly, the effect is 
severe. Diamond2i in a neuropathologic study of five cases of eclampsia which came 
to necropsy, concluded that the changes in the brain are similar to those present in 
severe toxic states in which there is a direct action of toxin on the parenchyma. 

A study of the behavior of the basal metabolism in the course of 
developing toxemia of pregnancy, has progressed sufficientlj'' to enable 
us to state, as a preliminary report, tliat a sharp rise of 30, 40, or 50 
per cent almost invariably occurs at the onset of toxemia. This re- 
sponse is further evidence that toxemia of pregnanc.y is a true poison- 
ing or intoxication and stimulates the th 3 n’oid in a manner similar to 
other intoxications. 

Patterson, Hunt, and Nicodemusio in a recent study based on our theory of the 
fundamental factors of hj'percliolesteremia, hypothyroidism, cholesterol vascular 
changes in the placenta, thrombosis, acute infarction, autolysis, and absorption of 
poisonous protein split products of placental protein, have verified the consistent 
association of acute infarction with eclampsia and have produced acute placental 
infarction and commlsions in thyroidectomized pregnant rabbits, 

Tliey believe that a hj’pothyroid mother makes up for some of her deficiency in 
thyroxin, by taking this substance from the fetus, thereby creating fetal hypothy- 
roidism and hj'percliolesteremia, with cholesterol vascular changes in the placental 
vessels, thrombosis, infarction, and damage to the maternal kidneys by the autolytic 
poisons. They apparently consider the convulsions uremic in character, due to se- 
vere kidney damage. The latter part of this concept is not tenable, considering 
the lack of ewdence of impairment in renal function. Furthermore, a theory of 
abstraction of fetal tlijwoxin, if applied to the human being, should confer a lessened 
risk of eclampsia in cases of multiple pregnancy, but we know the risk is con- 
siderably increased. 

Maternal lij^pothju’oidism is undoubtedlj^ a strong predisposing factor 
in rendering the patient more liable to toxemia, but the normal hjTDer- 
eholesteremia in patients showing noi’mal thju’oid function, in conjunc- 
tion with the vulnerabilitj' of the placental circulation to fetal trauma 
and focal cholesterol vascular change must still account for a large group 
of cases. 

Biological!}’’, if cholesterol is the framework of the bodj’’ cell, it would 
seem that hj’percliolesteremia of pregnanej' is rather a pro\dsion to 
meet the demands of embrjmnie cell growth, than the result of a chance 
maternal hypothjmoidism. 

"We believe that the evidence presented in this study indicates that 
toxemia of pregnanej’- is due to iilacental infarction. Further investiga- 
tion along the line of the biochemical aspects of the problem will un- 
doubtedlj' clarify not onl.y the exact poisonous protein .split products 
which are involved but also explain certain variations in the clinical 
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kidney clianges similar to those seen in eclamptic patients. We also 
know that antolj’sates of other cellular tissues, such as liver, spleen, or 
kidney, maj’’ produce toxic effects but do not produce eon\nilsions. As 
stated before, we believe g-uanidine, histamine, and peptone ai’e derived 
from autolysis of placental tissue, since the effects observed are so 
similar, clinicallj', to those seen in eclampsia. However, an initial 
recent attempt by Dr. Geo. Lewis, in the Department of Biochemistry, 
to prove this chemically showing a greater amount of guanidine in 
the autolysate of placental tissue as compared with that of liver and 
spleen, has been unsuccessful, due to technical difficulties involved. This 
experiment, if successful, would constitute veiy important evidence in 
favor of the placental origin of eclampsia. 

Granting that placental infarction furnishes a sound pathologic basis 
to explain the occurrence and manifestations of toxemia of pregnancy, 
we are better able to correlate certain recent lines of research which, 
up to this time appeared to he suggestive but unrelated. 

Smith and Smitliis came to the conclusion tliat the high level of prolan found in 
cases of late pregnancy toxemia, as well as the tendency to a low level of estrin, 
originate in a placental abnormality ^ 'which as yet remains unlcnown. ” This ab- 
normality is undoubtedly infarction, the existence of which has hitherto been de- 
nied. The Aschheim-Zondek reaction is markedly increased in cases of hydatidiform 
mole and chorioepithelioma. It is lilcewise increased in cases of toxemia of preg- 
nancy. Apparently the increase in prolan and follicle-stimulating effect are the result 
of placental necrosis which is much greater in these conditions than in normal 
pregnancy. 

Priscilla Wliitei^ in analyzing the pregnancies occurring in a series of diabetic 
women, noted the incidence of eclampsia to be 5 per cent, as compared with 0.3 per 
cent in a nondiabetic series. In the light of the known high cholesterol values 
in the blood of diabetic patients, we would attribute the high frequency of eclampsia 
to more pronounced cholesterol-vascular changes in the placentas of diabetic pa- 
tients, with resulting increased incidence of acute infarction. 

Vorziemer and othersi^ analyzed a series of 120 cases of toxemia from the stand- 
points of body weight, hair distribution, stature, facies, form of pelvis, basal 
metabolism, and blood proteins. In not one of the series was there significant im- 
pairment of renal function as studied by the concentration test and determination 
of the nonprotein nitrogen of the blood. In 35 patients on whom repeated observa- 
tions of the basal metabolism were made, 68 per cent had basal rates below plus 10 
per cent, which is the lower limit of normal during pregnancy. Ninety-eight per 
cent of the toxemic patients exhibited one or more of the endocrine stigmas under 
consideration, whereas only 15 per cent of the normal cases presented any stigmas. 

Here again, hyperpituitarism and ly^pothyroidisra are associated 
with excess hypercholesteremia, which lays the basis for, and increases 
the liability to cholesterol vascular changes, placental infarction and 
toxemia. 

TenneyiG noted a definite increase in the number of villi showing syncytial de- 
generation, in eclamptic cases as compared with normal cases. This is understood 
if we realize the toxic effects of the poisonous protein split products of placental 
autolysis, as they diffuse from the acute infarct through the intervillous circulation 
to reach the maternal circulation. 

EastmaniT has raised the pertinent question that if we knew what caused the 
arterial spasms which are so much in evidence in toxemia of pregnancy, we would 
be near the solution of the actual cause of eclampsia. The clinical and pathologic 
evidences presented in this study indicate that arterial spasm is an effect and not the 
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DISCUSSION 

DE. EDWAED D. ALLEN, Chicago, III. — ^Dr. Bartholomew ’s paper should reopen 
the question of the cholesterin metabolism of pregnancy in general, particularly in 
view of the advance in knowledge of endocrine disturbances and the toxemias of preg- 
nancy. 

We can add some weight to his statements concerning the high incidence of the 
toxemias in patients with a lowered sugar tolerance. We are just completing a 
study of our series of diabetic pregnancies and find about the same incidence of 
toxemias as he has just cited. We have extended tliis study to include the non- 
diabetic glycosurias and find a similar incidence of toxemia. In fact, the transient 
glycosurias of early pregnancy have come to be a distinct warning for us of the later 
appearance of toxemia during the last trimester. 

There has been an unfortunate choice of laboratory animals in the experiments 
on cholesterin deposition. The herbivora and the omnivora have different cholesterin 
metabolism. It might be well to repeat these experiments using carnivora or 
omnivora, especially the castrate. The castrate deposits larger amounts of cholesterin 
than the normal animal. This fact may be tied up with the relative quiescence 
of the ovary in the last half of pregnancy. Certainly atherosclerosis occurs much 
more commonly after the sex glands have become inactive. 

The liver regulates the equilibrium between the free and esterified cholesterol. 
Parenchymal damage causes a fall in the esterified portion and parallels it. 
We have not seen so-called histamine shock in patients who did not show marked 
hepatic damage by the rose bengal liver function test. 

In our previous studies of the toxemias the most constant blood findings have 
been a high total cholesterol and regularly low sugar values. The cholesterol values 
determined by the Blorr method have varied from 218 to 484. Dr. Dieckmann found 
values ranging from 128 to 750 uith means of 320 mg. per cent and 303 mg. per 
cent for the pre-eclamptic and vascular renal disease, respectively. We have ob- 
served much higher total cholesterol values than these in the nephrotic patients 
of our medical co-workers, values up to 1,380. 

Epstein states that the increased tolerance of nephrotic patients to thyroid 
medication is due to this elevated plasma cholesterol as they show no evidence 
of overdosage until these values are lowered. 

We have recently begun a study of overweight pregnancies, nontoxic and toxic, 
with this fact in mind. The results are as yet too premature except to say that they 
give promise. Many of these women in spite of generally high metabolic rates 
tolerate doses of thyroid up to 11 gr. a day with no untoward symptoms. We have 
been unable to explain the reason for these high metabolic rates, although the 
patients clinicallj’’ were definitely hypothyroid types. 

Deposition of more than the usual amounts of cholesterin in the tissues usually 
is evidence of cellular injury or disease. Pathologists suggest that cholesterin 
deposits are erudence of slow death of the cell. Physiologic activity normally 
seems to determine the cholesterin content of different tissues. Certainly the 
placenta is a tissue of high physiologic acth-ity which comes to senescence early. 
If we add to this the still unknown quantity which produces such marked tissue 
damage elsewhere such as the liver, kidneys, and brain, perhaps we have enough 
cause for the pathologic lesion of the placenta which Dr. Bartholomew has so con- 
vincingly described. 

We are still loath to believe that these lesions are mechanical in origin or are 
the cause of the convulsions. Eather they are still another evidence of the varied 
character of toxemia which like syphilis affects different tissue aggregates in different 
individuals, probably according to the laws of constitutional pathology. 
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picture of toxemia which are probably due to autolysis being suspended 
at various stages, thus causing peptone or guanidine or histamine action 
to predominate. 

CONCLUSIONS 


1. Placental infarcts of the more acute types are definitely associated 
with toxemia of pregnancy. 

2. The hjTiercholesteremia of pregnancj’- is the basis for vascular 
changes in the placental arteries which predispose to infarction. 

3. Hypothyroidism and a diet rich in cholesterol-containing foods are 
important factors in excessive h 3 ^ereholesteremia. 

4. The trauma of fetal movements on the placental arteries in the latter 
part of pregnancy is not only a predisposing cause of localized choles- 
terol change in the vessels but also an exciting cause of thrombosis or 
rupture at the site of such change, with resulting nifarction. 

5. The high content of arginine in placental tissue is the probable 
explanation of the specific eclamptogenic character of placental auto- 
lysate, through the formation of guanidine. 

6. The loiown pathologic effects of guanidine, peptone, and histamine 
apparently explain the clinical and patliologic manifestations of toxemia 
of pregnancjL 

7. The results of a gross examination of 100 placentas from both toxic 
and normal eases, as “unlmowns,” without Imowledge of the clinical 
historj’-, shows that it is possible to diagnose the occurrence of severe 
toxemia in 90 per cent of the cases. 

8. Conversely, it is possible to predict the tj^'pe of infarcts that will 
be found in the placenta, from a Imowledge of the clinical history of the 
pregnancy as to toxemia. 

9. With the experience of examining placentas as “unknowns,” it has 
been found possible to establish criteria for an exact classification of 
placental infarcts and their relation to toxemia. 

10. Further study of the effects of cholesterol and the biochemical 
aspects of placental autolj^sis, wll clarify many of the clinical and 
pathologic manifestations of toxemia of pregnancj'' and will undoubtedly 
throw considerable light on the subject of hj^pertension and arterio- 
sclerosis. 
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Table I. Correlation of Diagnosis of Toxemia Prom Placentas 
■With Clinical Diagnosis 


babtholomew’s diagnosis 

1. Moderately severe acute toxemia 

2. Moderately severe pre-eclampsia 

3. Fulminating toxemia, possibly eclampsia 

4. No toxemia 

5. No toxemia 

6. Severe pre-eclampsia or eclampsia 

7. Prolonged toxemia with acute exacerba- 

tion before delivery, possible toxemia 

8. Slowly increasing toxemia with 

abruptio placentae, and exacerbation 
of toxemia at delivery 

9. Moderate toxemia, shortly before 

delivery 

10. Mild toxemia 


CLINICAL diagnosis 

Moderately severe acute toxemia 

No toxemia 

Moderate toxemia 

No toxemia 

No toxemia 

Severe pre-eclampsia 

No toxemia 

Moderately severe toxemia, first diag- 
nosed 5 days before delivery 

Mild toxemia 

No toxemia 


the placenta, most of these fetuses do not die from hemorrhage but from sufEoca- 
tion. As a matter of fact, the fetal death occurs ratlier rapidly and presents changes 
at autopsy which are definitely characteristic of asplijccia. Tlie hemorrhage in pre- 
mature detachment of the placenta comes from the mother and not from the fetus. 
The fetal hemorrhage of course ceases when the fetus dies and its death is due to 
asphyxia. 

DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa. — Thei'e is no question 
but what the careful study of the placenta will reveal many lesions which are closely 
related to health or disease in the mother and vitality or death in the fetus. 
Thus in long labor with premature rupture of membranes one will find in the 
secundines the evidences of inflammation, and in many cases of toxemia with 
elevated blood pressure the placenta contains hemorrhagic and thrombotic lesions or 
so-called "infarcts.’' The frequent occurrence of the latter has often raised the 
question of their significance, and many have undertaken to prove that they are 
the cause of eclampsia and allied conditions. 

With this viewpoint Dr. Bartholomew is apparently in accord, and yet as I have 
reviewed his previous work and listened to his paper this morning, I can find no 
verj’ certain proof that these lesions may not be the result of the toxic condition in 
the mother rather than the cause of it. In fact there are a number of circumstances 
which point toward the resultivo rather than the causative relationship. 

The theory which Dr. Bartholomew' has presented is dependent upon accept- 
ance of three views of placental physiology: first, that placental villi and chorionic 
epithelium are dependent upon fetal circulation for their nourishment; second, that 
degeneration of chorionic epithelium and of villi is preceded by a thrombotic or 
obliterative lesion in the corresponding fetal vessels; and third, that the subsequent 
degeneration of placental structures produces a material w'hioh upon absorption 
into the maternal system causes a systemic toxemia. 

Contrary to these concepts, w-e have many points to indicate that the chorionic 
epithelium receives its nourishment from the maternal lake of blood and is generally 
independent of the fetal blood for its vitality. Certainly in the first few' days of 
flourishing embryonic growth, it receives no sustenance from fetal circulation, and 
in the hyperplastic phases of activity in hydatidiform mole and chorioepithelioma 
fetal vessels are conspicuous by their absence. In fetal death from syphilis when 
the fetus is macerated and has evidently been retained in utero for several weeks, 
examination of the placenta usually reveals a healthy condition of the villi and 
preservation of the chorionic epithelium even though the development of fetal 
vessels in the villous stroma is obviously limited and the fetal circulation has long 
been arre.sted by fetal death. 

The changes that take place in the maturing placenta also indicate that the 
source of nourishment of the plasmido and cytotrophoblastic layers is the maternal 
blood stream. Witness the contrast of growth of those villi which are in contact 
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DE. IQTCHOLSON' J. EASTMAN, Baltim:ore, Md. — ^I n response to a request 
from Dr. Bartholomew we sent him ten placentas which had been soaked in formalin 
for several weeks, wrapped in formalin gauze and packed in an air tight container. 
The clinical diagnoses of these ten cases together with Dr. Bartholomew’s diagnoses 
made from examination of the placenta are shown in the following table: 


CASE 

NUMBER 

CLINICAL 

DIAGNOSIS 

DR. BARTHOLOMEIV’S 
DIAGNOSIS 

1 

Pre-eclampsia 

Acute toxemia 

2 

Eclampsia 

Acute toxemia; abruptio placentae 

3 

Pre-eclampsia 

Acute toxemia 

4 

Normal pregnancy 

Eclampsia 

5 

Normal pregnancy 

Normal pregnancy 

G 

Low reserve kidney (very mild) 

Acute toxemia, moderately severe 

7 

Normal pregnancy 

Normal pregnancy 

8 

Normal pregnancy 

Severe pre-eclampsia, or eclampsia 

9 

Pre-eclampsia, severe 

Eclampsia 

10 

Eclampsia 

Moderate toxemia or abruptio 
placentae 


It will be seen that there were only two serious errors. In Cases 4 and S, he 
made a diagnosis of eclampsia; in both of these instances the patients were entirely 
normal throughout the pregnancy, the highest systolic pressure in one being 118 
and in the other 115. There was no toxemia at any time. These errors suggest 
that the placental lesions upon which he made his diagnosis of eclampsia are not 
absolutelj' pathognomonic of that disease. Considering, however, that Dr. Barthol- 
omew had no clinical information about these cases, neither age, parity nor duration 
of pregnancy, the results in the other eight cases are excellent. In no case with 
clinical signs of toxemia did he fail to find evidence of the disease in the placenta. 
And it is interesting to note that his only errors were positive errors, that is, 
they lay in finding pathologic changes in the placentas of cases that wore quite 
normal clinically. 

DE. PEED L. AD ATE, Chicago, III. — ^At Dr. Bartholomew’s request, we followed 
the same course as Dr. Eastman described in forwarding unknown placentas to the 
author. He returned us his diagnosis and description of the placenta without any 
knowledge as to the case itself from a clinical standpoint. Our clinical studies of 
the cases were compared with his studies of the placentas, with the following 
results in the 10 cases. The laboratory and clinical diagnoses check as to the 
presence of toxemia in 5 of the cases, but as to the degi-ee of the toxemia in only 1, 
and as to the absence of toxemia in 2 cases. 

Dr. Bartholomew’s laboratory diagnosis was positive as to toxic states in 3 cases, 
but clinically our diagnosis was negative in all. In speaking of the presence or ab- 
sence of toxic states, we admit that a variety of conditions and not a specific 
toxemia are included; this was accurate in 70 per cent and inaccurate in 30 per cent. 

The following tabulation (Table I) shows the correlation between Dr. Barthol- 
omew’s diagnosis and our clinical diagnosis. 

A number of years ago I made a rather extensive study of the jjlacenta in rela- 
tion to toxemias and concluded that placental changes were very frequent in so- 
called toxic states of pregnancy, but that in some cases of toxemia there were no 
placental changes demonstrable; further, that identical placental changes were to 
be found in other cases presenting evidence of infection, and in some which were 
normal. Therefore, wliile the so-calicd toxic states of pregnancy produce certain 
degenerative changes in placental tissue, they were not pathognomonic. Hence the 
changes in the placenta were not to be regarded as the ctiologic factor in the 
toxemias but rather the result of the toxemia. 

Dr. Bartholomew mentioned some of the effects of these placental degenerative 
changes of the fetus, particularly with reference to premature separation of the 
placenta. The chronic conditions naturally involve the fetus and do produce death 
of the fetus. However, in relation to the premature separation or detachment of 




STUDIES ON PELVIC ABEESTS- 
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D. Anthony D’Esopo, M.D,, New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Columbia University and the 

Sloane Hospital for Women) 

INTRODUCTION 

T his report is concerned with the importance of the size and shape 
of the pelvis in forceps deliveries, especially in regard to the low- 
medium and medium types. Observations have been made through the 
study of the pelvis by roentgenologic methods in conjunction with the 
description of the clinical procedure used to effect delivery from the 
occipito-anterior, transverse, and posterior positions. Conclusions have 
been draAvn from the degree of ease or difficulty encountered in the 
mechanics of delivery. At this time interest is directed to the mechanism 
used, in the forceps delivery in relation to pelvic type rather than the 
indications for the operative delivery. 

JIATERIAL AND METHOD.S 

The size and shape of the pelvis and the fetal-pelvie relationships 
during labor are visualized in a specialty-constructed stereoscope from 
stereoroentgenograms obtained according to the technic illustrated in 
Pig. 1. During the last six years a selected series of approximately 
3,000 roentgenologic case studies have accumulated at the Sloane Hos- 
pital for 'Women and the Department of Badiology of Presbyterian 
Hospital, most of which have been obtained uatii this technic. For the 
purpose of this report, 500 eases have been chosen from this selected 
material and divided into five groups according to the method employed 
for delivery, namely spontaneous delivery of the average-sized infant 
(3,200 gm. or over), low forceps, low-medium forceps, medium forceps, 
and cesarean section. In order that the observations may be as signif- 
icant as possible, these ease studies were chosen by the consecutive puU- 
ing of films from the roentgen filing cabinets, beginning noth the more 
recent cases and working through tlie series until 500 were obtained. 

The architectural characteristics of the pelvis were studied in the pre- 
cision stereoscope and classified according to a classification of pelves 
previously described by us.^’ ^ The anteroposterior diameter and widest 
transverse diameter of the inlet, the interspinous and intertuberous 
diameters were measured by means of the precision stereoscope. Each 
ease study was analyzed in a uniform manner. This method of analysis 
of pehue capacity is illustrated diagrammatieally in Fig. 2. 

Tlie upper pelvis refers to the space between the plane of the inlet 
and a plane parallel to it at the level of the ischial .spines. Tlie mid- 

•Kead in part <at the Sixty-Third Annual Meeting of the American Gynecolog'ical 
Society, Asheville, N. C., May 30 to June 1, 1D38. 

928 



BARTHOLOMEW AND COLVIN: TOXEIHA OF PREGNANCY 


927 


witJi the rich blood supply of the decidua basalis and the attenuated blood vessels 
of the decidua capsularis. The resultant development is the thick succulent placenta 
at one site and the atrophic chorionic layer at the other, with a band of degenerated 
villi demarcating the two at the margin of the placenta. 

And finally, if degenerated villi cause toxemia, why do we not uniformly have 
profound states of poisoning in missed abortion, retained dead fetus, with de- 
generated placenta, with placental necrosis and death of one fetus in binovular 
pregnancy. 

Some time ago I published a study of the immediate and remote effect of small 
and large areas of premature placental detachment and pointed out that even in 
very recent separation necrosis of the placental villi and local chorionic epithelium 
takes place very rapidly, and this in instances where the general vitality of the 
fetus is unimpaired and its circulation active. 

Aside from the work of Browne, little has been done experimentally to shed light 
upon the etiology of placental infarcts. The subject is a difficult one to deal with 
experimentally, ljut until sometliing more is accomplished along that route the 
cause and the significance of necrosis of the placenta must remain obscure. 

DE. BAETHOLOMEW (closing). — I am glad that Dr. Montgomery brought up 
the subject of intrauterine fetal death, which has been a puzzle to me in connection 
with this theory. Theoretically, if a baby dies in utero the placenta should die 
with it. Wh}’- does the patient not have fulminating toxemia at once? 

I have studied these placentas, trying to explain why this does not occur 
and I cannot, as yet, explain it unless in the whole retroplacental area, with death 
of the baby, there is a shutting off or thrombosis of the retroplacental circulation. 

Some work later on may be done to explain this apparent contradiction. But to 
my mind it does not weaken the evidence that I have seen over this period of 
years, of the close connection between infarcts and toxemia of pregnancy. It is so 
consistent that I cannot escape the conclusion that there is a definite association 
of infarcts and toxemia. 

Objection has always been made to the idea that placental infarcts are the source 
of the toxemia rather than the effect. According to this, one would have to pre- 
suppose the existence of a hypothetical toxin circulating in the mother’s blood, 
which would be capable of producing an area of infarction in the placenta. 

If our conception of the placental circulation is correct, it seems inconceivable 
to me how a maternal toxin could have a selective action on any certain group 
of villi. As I showed in some of these microscopic sections, the intervillous circula- 
tion is entirely open, not only adjoining the infarct but within the infarcted area, 
yet these villi are necrotic, while just across the margin of the infarct we see healthy 
villi. Furthermore, the vessels of the necrotic vilU in the infarcted area show 
thrombosis. It would seem that the vitality of the villi is dependent mainly on the 
villous rather than the intervillous circulation. 

Furthermore, it has been suggested that placental infarcts result from shutting 
off of the maternal blood to a certain part of the placenta. Here again, one can- 
not conceive how an infarct could have its origin in this manner, since intervillous 
blood is free to reach this area from other directions. 

The apparent mistakes wliich were made in the diagnosis of unknown placentas, 
furnished by Drs. Adair and Eastman, lead me to mention one fact which we have 
come to recognize. In the course of prenatal observations the findings on the last 
visit, perhaps a week or ten days previous, may have been normal. However, on 
admission to the hospital, in labor, we may be surprised to find an elevated blood 
pressure and albuminuria, due to an acute toxemia which has developed in this short 
time interval. Hence, if the patient is not given a final check-up in labor, tli? 
placental findings may seem to be incorrect, 
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inlet and through the interspinous diameter (Fig. 2, A and B). All 
anteroposterior diameters below .the inlet are thus divided into two parts, 
an anterior sagittal diameter and a posterior sagittal diameter. Hitherto 
the terms anterior and ‘posterior sagittal diameters have been used to 
define the distance betiveen the under-surface of the symphysis and the 
midpoint of the intertuberous diameter (anterior sagittal) and from this 
point to the tip of the sacrum (posterior sagittal). "We believe these 
terms can also be applied to the two parts of anteroposterior diameters 
for each level of the pelvis as divided by the coronal plane (Fig. 2, B). 

At the inlet the lengths of the anterior and posterior sagittal diameters 
and the widest transverse diameter vary according to the basic inlet 
type. Below the inlet, variations in the boundaries of the true pelvis may 
exist because of changes in pelvic shape as the outlet is approached. 
Thus the anterior and posterior sagittal diameters at lower levels are 
affected by variations in the inclination and curvature of the sacrum 



Pig. 2. — A, Analysis of pelvic capacity from the inlet vieio. CD, Coronal plane 
passing through tlie wiclest transverse diameter and the ischial spines to form the 
anterior and posterior segments. AB, Anteroposterior diameter of inlet and its two 
parts: the anterior and posterior .sagittal diameter a' and E, Anterior pubolliac 
boundary of the anterior segment F, Posterior lilac boundary of the posterior 
.segment F', Sacral portion of boundarj^ of posterior segment variable according to 
width of sacrum •"G". H, Angle of fore pelvis behind symphysis (retropubic angle) 
variable according to pelvic type. B, Analysis of pelvic capacity as viewed from the 
lateral aspect. 1, 2, S, Parallel pelvic pianos. CD. Coronal plane through widest 
transverse diameter of inlet and the interspinous diameter at right angles to the 
parallel pelvic planes. AB, Anteroposterior diameter of inlet with the anterior and 
posterior sagittal diameters C' and h'. Y, Size and shape of sacrosciatic notch. 
Variable according to pelvic type, Z, Section of ilium which may preserve good 
length to posterior sagittal diameter (b') in spite of a narrow sacrosciatic notch. 
X, Inclination of the sacrum, the size of the angle subtended by the plane of the 
inlet AB and the upper surface of the sacrum. KP, Posterior sagittal at level of 
ischial spines. GB, Anteroposterior diameter of outlet in front of the .sacral tip. 
Note the level of the sacrococcygeal platform to the plane of the spines at J. C, 
Analysis of pelvic capably, front view. A, Angle of subpubic arch. Variable- In 
size and shape. B, Variations in curv'ature of pubic rami. O, Depth of true pelvis. 
(Courtesy of Am. J. Roentgenol.) 
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pelvis extends from the plane at the level of the spines to another parallel 
plane at the level of the lower border of the last sacral vertebra. The 
shape of this latter space is most important, especially in difficult forceps 
operations. The lower pelvis or outlet space lies between this third plane 
and another plane parallel to it at the level of the intertuberous diameter. 
These levels are somewhat similar to tlie four parallel planes of Hodge.^ 
The pelvis is divided into an anterior and posterior segment by a 
coronal plane passing through the -widest transverse diameter of the 



Pig. 1. — A, The cassette frame to mark the films for placement _m the viewing box 
of the precision stereoscope (Pig. 1, O). The cassette frame is placeu over Uie 

cassette on the cassette tray and fixed by lugs to the side of the x-ray table 

(see Pig. 1 , B) V and 2'. With each shift the target rnoves along the line Joining 
5 and 6. For each exposure the target bears a perpendicular relationship to either 
S', or 1, r. B, The patient supine on the x-ray table with the lumbosacral pad 

in place. The target is centered Just above the mid point of the line joining the 

anterior-superior iliac spines. Known marker S and -1 is suspended^ Just free of the 
abdomen above the symphysis. C, The viewing surface of the precision stereoscope. 
The image of the arrow tips 5 and 6 and 2 and 1 are made to superimpose over 
corresponding lines marked on the celluloid edge of the viewing box. The complete 
examination also includes a 45 degree angle view of the subpuluc arch and a lateral 
view of the pelvis. (Courtesy of the American Journal of Roentgenologj' and 
TRomas Nelson & Sons.) 
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3. Tlie influence of the lower sacral variations. 

4. The relationship of the use of poor mechanics during delivery to stillbirth. 

5. The question of disproportion between head size and pelvic size. 

THE TYPE OF PELVIS ASSOCIATED WITH VARIOUS METHODS OP DELHTSRY 

The frequency of occurrence of jielvic t 3 ''pes in regard to the method 
employed for delivery is shown in Table I. The most significant fact 
revealed by this table is the decrease in gyneeoid forms and the marked 
increase in android forms from the spontaneous to the cesarean section 
group. The efficiencj’- of the anthropoid pelvis is demonstrated by the 
decrease in incidence of this type and its borderline forms from the 
spontaneous to the cesarean section group. In 500 cases four rachitic 
flat pelves were noted, all in the cesarean section group. 

Average measurements on a group of anthropoid, gjmecoid, or fiat 
pelvic types will show a ratio between the anteroposterior and the widest 
transverse diameters which indicate a long narrow oval, a round, or a 
transverse oval shape. The characteristic wedge-shaped appearance of 
the android type, however, is not sho-\vn by the ratio between these 
diameters. Accordingly, in this study, no attempt has been made to 
compute average measurements, since the results Avould not be significant 
in revealing pelvic shape. 


Table I. Distribution of Pelvic Types According to the Method of Delivery 
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Tlie smaller the pelvis, the greater is the cliance of obstetric diflicultjL 
This well-known fact is evident in Tables II to VI which show an in- 
creased frequency of small diameters from the spontaneous to the 
cesarean section group. But this high frequency of occurrence of 
small diameters in low-medium and medium forceps eases shows that 
small diameters do not preclude the possibility of safe delivery through 
the natural passages. Safe delivery, under such circumstances, maj’- 
depend upon the efficiency of the forces of labor or the use of mechanical 
skill in operative deliveries when the pelvis is abnormal. It is for this 
reason that interest is directed toward pelvic shape in relation to recog- 
nized obstetric maneuvers. 

Tables II to VI also show that pelves of various types maj^ be 
associated Avitli a small pelvic diameter. Flat pelves with an antero- 
posterior diameter of 10 cm, are commonly found in the spontaneous 
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behind and tlie inclination of the symphysis and pubic rami in front. 
Transverse diameters from the inlet to the tuberosities of the ischium 
are influenced bj’' the sloxie of the side walls of the pelvis, the length of 
the ischial spines, and the size and shape of the subpubic arch (Fig. 2, A 
and C). 

The terms ‘'lower anterior pelvis” and “lower posterior pelvis” are 
frequently used in the descriptions vfhieh follow. The lower posterior 
pelms refers to the space above the sacrococcygeal platform {H in Fig. 
2, J3), while the lower anterior pelvis (or outlet space) refers to the 
space in front of and below the sacral tip or, more precisely, to the 
interval between the plane of the sacral tip and the plane of the inter- 
tuherous diameter. 

The significant anteroposterior diameter of the outlet space extends 
forward as the third parallel plane into the free space of the subpubic 
arch {GH, Fig. 2). The significant transverse diameter of the outlet 
space extends between the iiosterior inner margins of the ischial 
tuberosities. 

•At and below the level of the ischial spines the follovdng diameters 
are important: 

1. The level of the sacrococcygeal platform below the ischial spines. See K, Pig. 
2B, (This represents the vertical height between the plane of the spines and the 
plane of the sacral tip.) 

2. The posterior sagittal diameter of the plane of the sacral tip. (See Pig. 22?.) 

3. The interspinous diameter. Long narrow spines alone are not as significant 
in decreasing the available space at tills diameter as wlien associated with an in- 
ward bulging of the ischium. (See Pig. 2A, c, n.) 

4. The inter tuberous diameter. (See Pig. 2, C.) 

The above anatomic approach considers the pelvic cavity from inlet 
to outlet as a parallelogram, being as deep beliind the pubis as in front 
of the sacrum. This means that the anterior depth of the pelvis includes 
both the height of the sjunphysis and the length of the rami. 

The subpubic arch was studied in regard to the size of the arch and 
the length of the interspinous diameter. 

It must be appreciated that the 500 cases upon which this report 
is based are selected material. During the investigation on pelvic type 
and the mechanism of labor, a series of consecutive admissions to the ante- 
partum clinic were studied. In most instances, however, the roent- 
genologic examination was requested because the obstetrician either 
suspected the presence of an abnormal pelvis from clinical examination 
or was desirous of studying the pelvis after some form of difficulty had 
been encountered during labor. As a result, a statistical review of this 
material is not comparable to the frequency of occurrence of obstetric 
difficulty upon the basis of consecutive deliveries. Nevertheless, the case 
studies chosen serve the purpose to determine : 

1. The frequency of occurrence of pelvic types in relation to the method used to 
effect delivery. 

2. The type of pelvis and the mechanism commonly found in the successful use 
of certain welhrecognized obstetric maneuvers with the obstetric forceps. 
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Table V. Distkibution op Small Diameters According to Pelvic Type in 100 
Cases op Medium Forceps Deliveries 
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Table VI,- Distribution op Small Diameters According to Pelvic Types in 100 
Cases op Delivery by Cesarean Section* 
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*In Tables II to VI the increased frequency of narrow diameters from the 
spontaneous to the cesarean section group indicates that the pelvis also decreases 
in size. In the tables many pelves had more than one small diameter. 


intei’spinoiis diameter in the medium forceps and cesarean section 
groups. In anthropoid type.s the long anteroposterior diameter may 
compensate for the narrow interspinous diameter, liut in android tj^pes 
there is less compensatory space in the sagittal plane or in other regions 
of the pelvis. These observations show that as pelvic form is so variable 
anj’- single small diameter is not an index of pelvic capacity. We believe 
the visual study of stereoroentgenograms represents the best method to 
employ in the examination of the pelvic architecture, since the narrowest 
diameter can be seen and measured and the compensatory space can 
be noted in other diameters. 

classification of forceps DELIVERDilS IN RELATION TO THE 
JIECHANI.SM OF LABOR 

Forceps deliveries are usually classified as low, medium, or high, but 
each obstetric clinic as a rule makes use of a terminology of its own to 
designate intermediate types, as, for instance, “low-medium,’’ “high 
medium,” “medium forceps head ivithin the cervix,” or “medium 
forceps with the head partially through cervix. ’ ’ 
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and low forceps g-roup. Certain android, gynecoid, anthropoid-gj^necoid, 
or android-anthropoid tjqies may, however, have an equally narrowed 
anteroposterior diameter hut ma5^ require medium forceps or cesarean 


Table II. Distrlbutiox of Small Diameters According to Pelvic Types in 100 
Cases op Spontaneous Deliveries op the Average Size Child (3,200 Gm.) 
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Table m. Distribution op Sslall Diameters According to Pelwc Type in 100 

Cases of Low Forceps Deliveries 
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Table TV. Distribution of Small Diameters According to Pelvic Types in 100 
Cases of Low Midforceps Deliveries 
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section to effect delivery. The same principle is noted when a small 
interspinous diameter is compared to pehue type and the method em- 
ployed for delivery. Certain anthropoid tjqies with a small interspinous 
diameter are found in the spontaneous and low forceps groups. But 
the andi-oid pelvis is commonly associated with an equally narrowed 
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Pig'. 3. — Adaptation of fetal head to pelvic shape for varxahle axes of descent. A, 
Transverse position in gynecold and platypelloid types caused by the shape of the 
posterior pelvis as the head descends in an axis through the posterior pelvis. B, 
Adaptation of head to tran.sverse position in the android type for the same reason. 
C, Adaptation to the oceipitoposterior position or the oblique anterior position in 
anthropoid type for the same reason. 1?, Adaptation of the head to the tran.svcrse 
position in the android-anthropoid type as head descends through po.sterlor pelvis due 
to the flat posterior segment E, Adaptation of the head to an oceipitoposterior position 
(or anterior position) as the head do.scends through axis in the fore pelvis in the 
androldanthropoid type. E, Adaptation of the head to a transverse position with descent 
through the fore pelvis in pelves possessing a wide angle at the inlet (retropubic 
angle). G, Adaptation of the head to an anterior position in a narrow fore pelvis 
when the head descends through the anterior segment. U, Adaptation of the head to 
a posterior position in a narrow fore pelvis when the head descends tlirough tlie -an- 
terior segment. As a result of the.se principles of head adaptation, the obstetric 
position of the head after engagement has occurred may be quite different from the 
position which existed before the onset of labor. (Courtesy of Am. J. Roentgenol.) 
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In this study forceps deliveries are classified as low, low-medinm, 
and medium in type. The high medium forceps delivery was rarely 
used. On the few occasions (two) in which delivery was effected from 
this high level, the cases were placed in the medium forceps group. 

In the low-medium forceps, arrest occurs on the pelvic floor occa- 
sionally with a small amount of caput in sight or with the pelvic floor 
Imlging slightlj’- with each uterine contraction. At this low level the 
head, as a rule, shows maxunum flexion and molding. As a result, 
anterior rotation, manually or with forceps, can he more easily carried 
out than at higher levels in spite of the shape of the pelvis. In medium 
forceps the leading part of the fetal cranium has descended to or slightly 
below the level of the ischial spines. At this level flexion and molding 
are usually incomplete. As a result the shape of the upper pelvis, in 
most instances, exerts its maximum influence in maintaining the original 
position of arrest and will resist attempts at anterior rotation. 

Upon the completion of the study, however, a slight modification of 
this classification seems indicated, especially if roentgen methods of 
examination are used to study the mechanism of labor. 

In previous reports'*’ ^ it has been pointed out that in certain instances 
the head may descend through the posterior pelvis close to the sacrum, 
through the center of the pelvis, or through the anterior pelvis close 
to the symphysis. The position assumed by the head in its descent de- 
pends to a certain extent upon the shape of the particular part of the 
pelvis through which it passes (Fig. 3). During this investigation no 
attempt has been made to determine the frequency of occurrence of 
these axes of descent. But, in the spontaneous and the forceps group 
numerous instances were noted to show that in inefficient labor in an 
abnormal pelvis the head descends through the more ample posterior 
pelvis. In low-medium and medium arrest of the head, the proximity 
of the head to either the sacrum behind or sjunphysis in front lias 
complicated the mechanism of forceps delivery. Granted that the axis 
of descent may guide the head close to the symphysis or to the sacrum, 
it follows that arrest may oecru’ with the head close to the symphysis 
in one case or closer to the lower sacral region in another. For this 
reason it is suggested that, when the position of arrest in relation to the 
symphysis or sacrum can be accurately ascertained by clinical or roent- 
genologic methods of examination, the type of forceps operation be 
classified as “low-medium or medium forceps through anterior pelvis” 
or “low-medium or medium forceps through the posterior pelvis” or 
by the use of some other equally descriptive term (Fig. 4, A). 

With arrest of the head in the transverse position, anterior rotation 
brings about a mechanical advantage only if the shape of the upper 
pelvis will allow rotation, or if anterior rotation is advisable from the 
standpoint of the shape of the pehds below the level of arrest (Fig. 4j5). 
The act of anterior rotation brings the occiput into the fore pelvis 
and simplifies the subsequent forceps delivery. 

Most experienced obstetricians have encountered cases in which 
anterior rotation by manual or instrumental methods is difficult or im- 
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arrest of the head (Fig. 4(7). Barton forceps niaj^ be used to rotate 
the head at tiie level of arrest or to effect descent to lower levels in the 
position of arrest. If it is desirable to bring the head to a lower level 
(low-medium or medium forceps head in posterior pelvis behind) (Fig. 
4yl, 3, 5), the head is made to descend by lateral flexion following the 
curve of the lower sacrum and sacroeoec 3 ''geal platform. By this act the 
influence of the posterior pehds is removed and anterior rotation can be 
easily accomplished on the inner aspects of the pubic rami or with caput 
in sight below the subpubie arch. 

In anterior positions this princiiile is utilized by a donmward and 
forward axis of traction which simulates the act of early extension of 
the head. In posterior positions, if the head has been delivered to lower 
levels as such, a downward and forward axis of traction brings it close 
to the symphysis and promotes flexion. 

The head maj'’ become arrested close to the s 3 nnphysis or pubic rami 
in the position designated as low-medium or medium forceps in the 
anterior pelvis. In these eases, manual or instrumental methods should 
be used first to elevate the head and then to direct it slightlj’’ doAvnward 
and baclcward and thereby avoid misdirected force with traction against 
the fore pelvis (Fig. 41)). These mechanical principles are mentioned 
frequently in the discussion of individual case studies. 

During the accumulation of the large series of roentgenologic case 
studies at the Sloane Hospital for Women, numerous examples were 
found which demonstrated to our satisfaction the importance of pelvic 
shape in the mechanism of labor. This material enabled us to discuss 
the mechanism of labor in anthropoid, android, and flat types and to 
describe extreme examples of descent through the fore pelvis or through 
the posterior pelvis. This present study was imdertaken to prove in a 
statistical manner the correlation existing between the shape of the pelvis 
and the particular mechanism used to effect delivery. Accordingly, the 
results were tabulated in an effort to find, for illustration purposes, 
several types of pelves with classical mechanisms. 

TRANSVERSE ARRESTS 

In 48 cases out of 100 medium forceps deliveries, the head was found 
in the transverse position. The type of pelvis associated with the par- 
ticular obstetric maneuver emploj'ed to effect delivery is shmvn in Table 
VII. In 22 instances the deliveiy was accomiilished bj^ the cephalic 
application of forceps (commonly Barton forceps) to the tran.sverse posi- 
tion with lateral flexion, descent to the pelvic floor in the same position 
and low anterior rotation. Two tj^ies of pelves are characteristicalty 
responsible for the ease of this mechanism — the android with straight 
.side walls and the flat type of pelvis (Fig. oB). In the android peh'is, 
resistance to anterior rotation is offered bj' the flat posterior pelvis. The 
presence of straight side walls indicates good transverse diameters 
throughout the lower pelvis. Lateral flexion removes the influence of 
the posterior pelvis and allows anterior rotation to occur on the inner 
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possible to obtain. Numerous maneuvers may be used with success, such 
as pelvic application of forceps to the transverse position, oblique ap- 
plication, a cephalic application of Kielland forceps, or version and 
breech extraction. In skilled hands good results are obtained by any of 
these maneuvers. In our clinic, hoAvever, we have been favorably im- 
pressed by the use of Barton forceps in the treatment of transverse 




Pig-, 4. — A. Classification of forceps from the standpoint of level of arrest. 1, Low 
forceps; 2, low-medium in the anterior pelvis (in front) ; S, low-medium m the pos- 
terior pelvis (behind) ; h medium in the anterior pelvis (in front) ; 5, medium in the 
posterior pelvis (behind). This diagram shows the mechanical advantage of an- 
terior rotation from the transverse position. The occiput approaches closer to the 
symphysis in the fore pelvis. C, Arrest of the head in the transverse position m the 
Posterior pelvis may be delivered to lower levels in the position of aiyest by anterior 
lateral flexion. Barton forceps are applicable for this mechanism. The head is made 
to follow closely the curve of the lower sacrum and coccyx. Anterior rotation is ac- 
complished on the inner aspects of the pubic rami or in the subpubic arch. X), Arrest 
of the head close to the posterior aspects of the sympliysis and pubic rami may occur. 
Forceps may be difficult to apply. The head yiu^ be first deviated slightly downward 
and backward as illustrated, and later laterally flexed as in Fig. 5, x/. 
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aspects of the pubic rami or at a lovr level in the snhpnbic arch. The 
act of anterior lateral flexion ■will frequently effect actual descent with- 
out the use of strong axis traction force. Barton forceps are used to 
illustrate this mechanism (Pig. oC, D, and E). After anterior rotation 
has been accomplished, Barton forceps are removed and the delivery 
is terminated by the cephalic application of pehdc curved forceps (Pig. 
5F). 

Table VII. Distribution of Pelvic Type According to the Maneuver Used in 
Midpelwc Arrest in the Tp^ynsverse Position 


(48 in 100 Cases of Midforceps) 
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In the classical flat pehds the transverse oval at the inlet is preserved 
throughout lower levels by means of straight side walls and an average 
curvature and inclination to the sacrum (Pig. oB). This transverse 
oval shape is predisposed to a transverse mechanism throughout the 
pelvis, which becomes more important for ease in labor the greater the 
degree of flattening, provided the inlet admits the head. Less tramna 
to mother and child results if the head is made to descend to lower 
levels in the transverse position, as illustrated in Pig. 5. 

The pelvis may show variable degrees and types of flattening. In the 
true flat pel-vis the ischial spines are not conflicting. Nor are they so 
in the normal pehfls with slight flattening, the so-caUed gjmecoid-flat. 
The same mechanism occurs in the android-flat pelvis but in this type 
there may be convergence of the side walls with increased prominence 
of the ischial spines. Prominent ischial spines may cause lateral sulcus 
tears if the flattening of the inlet is sufficiently marked to prevent early 
anterior rotation of the head in an effort to avoid the spines. Separation 
of the symphysis, stillbirth, a shocked infant, or serious injury to the 
maternal soft parts has occurred by failiu’e to maintain this transverse 
mechanism through premature attempts at anterior rotation jn certain 
android and flat pelvic types. 
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Fig:. 6 . — The mechanism of spiral anterior rotation in typical android types. A, 
Inlet view to show the wedge-shaped inlet with converging side wails. B, Lateral view 
to show the slightly restricted capacity in the posterior pelvis. O, View of the narrow 
subpubic arch. J), Transverse arrest of the head in midpelvis. The shape of the pos- 
terior pelvis prevents easy anterior rotation of the head. The narrow interspinous 
diameter with converging side walls below require anterior rotation, in order that the 
biparlctal diameter may descend through the intertuberous diameter and the long axis 
of the head may adjust itself to the sagittal diameter. B, Pelvic curved forceps effect 
partial rotation and carrj' the head away from the posterior pelvis by lateral flexion. 
"With descent, anterior rotation continues as the head moves downward and fonvard, 
F, Anterior rotation is now completed with the vertex low on the pelvic floor. 
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Table ni also shows that ease in anterior rotation in transverse ar- 
rests of the head usually indicates that there is ample space in the antero- 
posterior diameter to allow this rotation. There is a decided decrease in 
flat types when anterior rotation is accomplished by manual or instru- 
mental rotation at the level of arrest. 

This table also shows that anterior spiral rotation with descent is 
commonly associated with a particular type of android pelvis (Fig. 6). 
The inlet in characteristic android tj’pes is wedge-shaped because of the 
flat posterior pelvis and the narrow angle of the fore pelvis behind the 
sjmiphysis. There is also a definite degree of convergence with promi- 
nent ischial spines and a narrow subpubic arch. Although architec- 
turallj'- the inlet cannot be considered flat, the anteroposterior diameter 
is usually under average in size and the narrow angle to the fore pelvis 
creates a flat space in the posterior pelvis through which the head 
descends. Thus transverse arrest at or slightly below the level of the 
ischial spines is likely to occur. In the operative delivery the shape 
of the upper pelvis acts to maintain this transverse position, while the 
changed shape of the midpelvis, caused by the narrow interspinous 
diameter, tends to encoui’age anterior rotation in an attempt to make 
use of the compensatory space in the sagittal plane at this level. Further 
descent in the transverse position will bring the head into contact vflth 
the restricted interspinous diameter. The correct mechanism in the 
event of transverse arrest in this type, therefore, consists of anterior 
lateral flexion associated with spiral rotation. In reality this mechanism 
consists of anterior lateral flexion which deviates the head toward the 
pubic rami and away from the posterior pehfls. After this position has 
been obtained, anterior rotation may be more easily carried out. Occa- 
sionally, further descent in tlie transverse position must be carried out 
when anterior rotation fails because of the influence of the posterior 
pelvis at the inlet. As a result, we have found several examples of 
android types with convergence of the side walls in which delivery was 
terminated by the use of Barton forceps. In these cases the Barton 
forceps served to flex the head laterally in the transverse position 
into the fore pelvis away from the influence of the posterior pelvis. 
The head descends to a slightlj^ lower level in the transverse position 
through the widest part of the anterior pelvis in front of the narrow 
interspinous diameter. Anterior rotation is accomplished at a slightl 3 '^ 
higher level but according to the principle illustrated for the flat mecha- 
nism in Fig. 5. The typical android pelvis (Fig. 6), in our experience, 
represents the only tjTie in which this spiral anterior rotation with 
descent is applicable. It is a mechanism which must be used vdth 


Fig. 5. — The mechanism in android tjTies with straight side walls and in the flat 
type of pelvis. A, Anterior rotation is resisted by the opposing forces between the 
head and the flat posterior pelvis in certain android types. B, Anterior rotation is 
resisted by opposing forces between the head and the posterior and anterior walls of 
the pelvis in flat forms. O, Barton forceps applied to the head. D, Descent with lat- 
eral flexion. The head follows the curve of the lower sacrum and coccyx. E, Anterior 
rotation is effected at a low level on the inner aspects of the pubic rami or under the 
subpubic arch after the head has been deviated away from the influence of the pos- 
terior pelvis. E, Barton forceps are removed and a cephalic application of pelvic 
curved forceps made for the low terminal delivery. 
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posterior segment creates a transverse position. If the ischial spines 
are long and the interspinous diameter is slightly narrowed, the head, 
not infrequently, descends diagonally downward and forward to pass 
in front of the ischial spines and utilize the wide intertuberous diameter 
in the lower fore pelvis. The close approximation of the lateral aspects 
of the head to the well-formed fore pelvis helps to maintain a transverse 
position to a low^ level. In the deliveiy an attempt must be made first to 
flex the head laterally away from the symph3’'sis before anterior rotation 
may occur. In this way one avoids misdirected force wuth traction 
against the fore pelvis. 

The method of delivery for the low-medium type of arrest in the trans- 
verse position and the type of pelvis commonly associated "with each 
maneuver are shoAvn in Table VIII. It will be observed again that when 


Table III. Distribution op Pelvic Type According to the Maneuver Used in 
Delivery in Low Midpelvic Arrest in the Transverse Position 

(Prom 100 Cases of Low Midforceps) 
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low transverse arrest occurs in association wdth the flat type of pelvis. 
Barton forceps are used to effect lateral flexion and low rotation. Manual 
rotation to the anterior position is successful if the pelvis shows com- 
pensatory space in the anteroposterior diameter. Occasionally, even in 
flat types, arrest may occur at a very low level after partial anterior 
rotation has occurred spontaneously. In these examples a cephalic 
application of pelvic curved forceps is made to complete the rotation. 

It is interesting to note that in no instance was low transverse arrest 
of the head found in any pelvis possessing an anthropoid or long oval 
shape. Low’^ transverse arrest in its relationship to the flat pelvis is 
quite analogous to the low’' oceipitoposterior arrest of the head in relation 
to the anthropoid type of pelvis. 

SIBBIARY OF TRANSVERSE ARREST OF THE HEAD 

Transverse arrest of the head is characteristically associated with 
either a flat or an android type of pelvis. In deliver.y this fact must be 
appreciated and the transverse position maintained to a low level. If 
convergence of the side w’alls exists, then anterior spiral rotation is ad- 
visable in android types. Success in manual or forceps rotation at the 
level of arrest usually implies that an ample anteroposterior diameter 
is present. 
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care. Version and breech extraction has occasionally been used to effect 
delivery in similar cases. It is difficult to study the mechanism in this 
form of pelvis because in our series such tj^pical android tj^pes are 
found commonly in the cesarean section group. When spontaneous de- 
liveries have occurred in these extreme android forms, adequate labor 
has molded the head and overcome any bony disproportion. 

The examples shown in Fig. 5 illustrate the head close to the sacrum 
descending through the posterior pelvis, as in the medium forceps be- 
hind (Fig. 4, A). Other examples will be found in which the head 



Fig. 7. — The mechanism with arrest in the fore pelvis close to the symphysis and 
descending puhic rami. A, Arrest in the fore pelvis in the transverse position. An- 
terior rotation is resisted by the flat surface of the fore pelvis. (The head may pre- 
sent close to the symphysis in any position.) B, Lateral view with transverse position 
illustrated. The lateral side of the head tends to be close to the posterior aspects of 
the symphysis. C. The head is dislodged upward and then slightly downward and 
backward by manual or instrumental methods. Df By lateral flexion the head de- 
scends into the outlet and under the subpubic arch, where anterior rotation is car- 
ried out. 


descends through the fore pelvis close to the symphysis. This type of 
fore pelvic arrest may occur in any type of pelvis which presents a flat 
siu’face to the laterai aspects of the fetal head. The mechanism of de- 
livery is shovTi in Fig. 7 in association with an android-gjmeeoid type 
of pelvis. The android-gjmecoid type has compensatory .space in the 
wide, well-formed fore pehds. In the upper pehds tlie .shape of the 
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A flat tendencj’- in the pelvis was present in three cases in which 
it was noted that a good sacral concavity allowed the occiput to rotate 
posteriorly (Fig. 9), In these flat types it is obviously desirable to make 
use of the wide transverse diameter by rotating the head to a transverse 
position and by maintaining this position to a lower level. The android- 
anthropoid type was present in three cases in which the flat posterior 
pelvis resisted anterior rotation. In one extreme anthropoid pelvis, 
rotation to the transverse position with descent to a lower level in this 
position represented poor mechanics. In another extreme anthropoid 
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Pipr. 9 . — The mechanism of arrest in the occipitopostei'ior posilioji in flat types with 
a hackward sacrum. A, Inlet view. IJ, Lateral view to .show the backward Inclination 
to the sacrum with increased saci'al concavity into which the occiput rotates. C, Ar- 
rest in the occipitopostcrior position in midpeU’i.s. T), As in the android typo. Fig. 8, 
the posterior pelvis prevents rotation of the ovoid head beyond the transverse position. 
Prom this position delivery Is usually terminated by the use of Barton forceps .as illus- 
trated in Fig. 6. 


this transverse mechanism was necessary because the outlet had a flat 
shape owing to a markedlj^ forward sacrum. 

A Scanzoni maneuver was performed in four eases with small babies ; 
two in anthropoid tjTies and two in android forms. The Scanzoni ’s 
maneuver is too well ImovTi to warrant illustration. A pelvic applica- 
tion of forceps to the occipitopostcrior position tvith traction to a lower 
level was done in four pelves, three of which ^vere anthropoid types (Fig. 

^ 10). As a rule, convergence of the .side walls is present further to pre- 
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POSTERIOR jVRRESTS 

In 31 cases out of 100 medium forceps deliveries the head was found 
ill the occipitoposterior position (Table IX). In approximately one-half 
of these cases deliveiy was accomplished by manual rotation to the trans- 
verse position followed by the application of Barton forceps. By lateral 
flexion and traction the head descended to a lower level in the transverse 
position, where anterior rotation was performed. Tlie common pelvic 



Fie. S. — The mechanism of arrest m the occipitoposterior position in android types 
with slight convergence. A, Inlet view to show the shape of the inlet with slight nar- 
rowing of the fore pelvis and sliglit convergence of tlie side walls. S, Lateral View. 
O, Arrest in the occipitonosterior position at midpelvis. The shape of the pelvis aids 
in causing this position." Dj The flat posterior pelvis prevents rptation of the ovoid 
head beyond the transverse position. From tills position the dclivei'y is usually ter- 
minated by Barton forceps as shown in Fig. 5. 

tj'pe corresponded to the android form vdth sliglit convergence of the 
side walls (Fig. S). The slight convergence caused the shape of the 
midpelvis to approach a long oval tj-pe. Tlie flat posterior pelvis pre- 
vented complete anterior rotation beyond the transverse at the level ^ 
of arrest. 
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Fig. 10. — The mechanism for delivery from arrest in the occipitoposterior position to 
loioer levels in the same position. A, Android-anthropoid type of pelvis with n long 
anteroposterior diameter, prominent ischial .spines, and converging side walls. B, Lat- 
eral view to show ample posterior pelvic capacity because of an average curvature 
and inclination to the sacrum. O, Anteroposterior view of the slightly narrowed sub- 
pubic arch. D, Arrest in the occipitoposterior position, inlet view. E, Arrest in the 
occipitoposterior position, lateral view. F, A pelvic application of pelvic curved forcep.s 
Is made and inaction exerted downward and forward, A low complete rotation may 
be accomplished with caput in sight. 
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Table IX. Distribution of Pelvic Types According to the Maneuver Used in the 
Delwery in Midpelvic Arrest in the Occipitoposterior Position 


(Prom ilOO Ciisos of Midforccps Deliveries) 
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31 


vent anterior rotation. Descent to lower levels in the occipitoposterior 
position should not he attempted if the lower sacrum is forward. In 
one extreme anthropoid the child was delivered face to puhis. 

Manual rotation at the level of arrest was successful in one case with 
a normal pelvis. Elevation of the head with rotation at a higher level 
was also employed on one occasion in an android-anthropoid type. 
Spiral rotation with descent was employed in two android types. 
Craniotomy through poor judgment was performed in one instance. 

Thoms® and others have drawn attention to the frequency of occur- 
rence of the occipitoposterior position in the anthropoid pelvis. This 
observation, of course, is correct, but the anthropoid pelvis is an efficient 
pelvis, and there is usually spontaneous rotation or arrest in the occipito- 
posterior position at a low level with caput in sight. A study of Table 
IX indicates, however, that in medium forceps deliveries the arrested 
posterior position is found chiefly in android or in flat pelves. The long 
oval shape is present at midpelvis to encourage this position by the 
presence of either converging side walls in the android type or a back- 
ward sacrum in the flat forms. This oliservation is important and 
stresses the value of a knowledge of pelvic shapes in the treatment of 
midpelvic arrest. In the low-midtype with arrest of the head in sight 
or on the pelvic floor, however, we find that the occipitoposterior position 
becomes once more characteristic of the anthropoid pelvis, as shovui in 
Table X. Fifteen of the 22 cases showed extreme anthropoid tendencies 
with definite transverse narrowing throughout the pelvis. Descent of the 
head to the outlet usually implies good flexion and molding. Accord- 
ingly, anterior rotation is much more easily carried out than would oc- 
cur if arrest took place at a higher level. Complete forceps rotation 
(Seanzoni maneuver) was performed six times at this low level of ar- 
rest, and in five instances the pelvis was anthropoid in shape. Elevation 
wth manual rotation of the well-flexed and molded head was successful 
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Fig. 11. — See opposite page for legend. 
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Table X. Distribution of Pelvic Types According to the MANEmTn Used in 
THE Delivery of Low Medium: Arrest in the Occipitoposterior Position 


(Prom 100 Cases of Low Midforceps) 
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three times in anthropoid t;>u)es. TJie method used commonlj^ in mid- 
pehdc arrest in the transverse position was used onl.y four tunes in the 
twenty-two eases of the low-medium type, i.e., manual rotation to the 
transverse position with application of forceps, lateral flexion and 
descent with anterior rotation with caput well in sight. Face to pubis 
delivery with forceps was easily accomplished in one case with a marked 
android-antln-opoid tj^ie with convergence. 

One stillbirth resulted in an extreme anthropoid tjTie after arrest oc- 
curred with caput in sight in the direct occipitoanterior position (Fig. 
11). The baby was injured by repeated attempts at anterior rotation. 
The successful maneuver consisted in elevation of the head to the inlet 
with manual rotation. This particular patient has subsequently de- 
livered an average-sized child face to pubis spontaneously. In several 
of these cases a forward sacrum resulted in fracture of the coccyx. 

SmULARY OF ANALYSIS OF ARREST IN THE OCCIPITOPOSTERIOR POSITION 

Arrest of the head in midpelvis in the occipitoposterior position is 
most frequently associated with two pelvic tjqies; the ample android 
tjqpe with slight convergence and the flat type with a baclmvard sacrum. 
These latter two factors (convergence or backward sacrum) create ample 
anteroposterior space in the midpelvis to allow the occiput to rotate 
posteriorly. Incomplete flexion and molding of the head favor the 
maneuver of manual rotation of the head to the transverse position 
Avith the application of Barton forceps followed by lateral flexion and 
descent with low rotation. Ai’rest in more characteristic antliropoid 
forms has been successfully treated by a pelvic application of forceps 
to the occipitoposterior position with descent to a lower level and rota- 
tion with caput in sight. A Scanzoni maneuver was rarely used at the 
level of arrest and was successful only Avith a small child in an ample 
anthropoid form. In the low-medium arrest of the head in the oecipito- 
posterior position the numlier of characteristic anthropoid forms in- 
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Fig. 12. — See opposite page for legend. 
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creases. Maximum flexion and molding of the head have allowed greater 
success in complete rotation by manual or instrumental methods than 
occurred with arrest at a higher level. 

ARREST IN THE ANTERIOR POSITION 

The type of pelvis associated ivith mid- and low-mid arrest in the 
anterior position is shovm in Table XI. The flrst observation of interest 
is the absence of flat pelves in the medium forceps group. This finding 
is in contrast to occipitoposterior midpelvic arrest in which the flat pelvis 
was occasionally noted in conjunction vdth a baclnvard sacrum. The 
anterior position, however, as in the occipitoposterior arrest, is associated 
vdth two common architectural features, i.e., an ample anteroposterior 
diameter and converging side walls with a decrease in the interspinous 
diameter. The average interspinous diameter in these twenty-one eases 
was 10.4 cm. 

With anterior arrests a cephalic application of forceps is easily made 
and the degree of traction necessary to effect delivery is, to a certain 


Table XI. Distribution of Pelvic Types in Arrest in the Anterior Position for 
Mm- AND Low-Midforceps Delweries 

(From 100 Cases Each of Mid- and Low Midforceps) 
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extent, dependent upon the degree of convergence of the side walls. The 
widest biparietal diameter of the head descends through the intertuber- 
ous diameter in front of the narroAved interspinous diameter. 

THE PELVIC OUTLET AS INFLUENCED BY LOVrER SACRAL VARIATIONS 

Convergence of the side Avails and Amriations in sacral curAmture and 
inclination may effect a change in pelA'ic shape at and below the leA'^el 
of the ischial spines. The importance of convergence of the side AA^alls 


Fig. 11 The mechanism of elevation with high manual rotation in extreme 

anthropoid types. A, Inlet view showing a long anteroposterior diameter vith marked 
transverse narrowing throughout the pelvis. B, Lateral view indicating a slightly for- 
ward lower sacrum. G, Anteroposterior view of the narrow subpubic arch. D, Arrest in 
the occipitoposterior position in the lower fore pelvis with (^put in sight. Attempts 
at anterior rotation at the level of arrest were unsuccessful because of the restnctlon 
in transverse diameters. These attempts at rotation seriously injured the child, 
causing a stillbirtli. E, Lateral view of arrest in the occipitoposterior position. _ F, 
Deliver}- was finally accomplished easily by elevation of the hea_d toward the inlet 
followed by manual anterior rotation at this high level. The head rapidly descended 
to the outlet where low forceps were applied. 
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Fig. 13 . — The significance of sacral variations. A, Lateral view of a flat android 
type of pelvis. The sacrum is straight with a slight backward Inclination. The long 
posterior sagittal diameter at the level of the spines and the straight sacrum 
presented no obstruction to the descent of the head. Arrest occurred on the pelvic 
floor in the O.P.-O.T. position because the shape of the pelvis prevented anterior 
rotation. B, Lateral view of the arrest with Barton forceps applied. O, Lateral 
flexion with forceps removed the influence of the posterior pelvis and allowed low 
anterior rotation. B. Lateral view of an ample antliropoid type with a forward 
Inclination to the sacrum. E, Arrest occurred ■ just above the pelvic floor in the 
oblique anterior position because of the forward sacrum. Haig Ferguson forceps 
were applied. A downward and backward traction caused no advance of the head 
because traction force was misdirected against the lower sacrum. E, Elevation of 
the handles of the forceps caused slight extension of the head and with a downward 
and forward axis of traction, descent occurred easily. 



CALDWELL. ET AL, : STUDIES ON PELVIC ARRESTS 


953 


has been repeatedly stressed in a discussion of the mechanism of forceps 
deliveries in the android and anthropoid tj^ies. 

In the sagittal plane variations in the curvature and inclination of 
the sacrum affect the relationship of the lower sacrum and sacrococcygeal 
platform to the ischial spines and change the shape of the pelvic outlet. 
The frequencj’ with which the forward sacrum was noted in the low- 
medium and medium forceps groups indicates the influence that restric- 
tion of posterior outlet space plays in pelvic arrest. An attempt has 
been made to illustrate the common t^qies of lower sacral variation by 
the use of suitably chosen case studies. 

In Pig. 12, A, B, and C, tlie lower sacrum curved forward to a consider- 
able degree below the level of the ischial spines. The long posterior 
sagittal diameter at the level of the spines and the generally large pelvis 
allowed rapid descent until tlie liead was arrested bj^ the forward sacral 
tip. The shape of the outlet lias been converted into a flat transverse 
oval which necessitates the delivery of the head to a lower level in the 
transverse position liy forceps as illustrated. 

In the example shown in Pig. 12, D, E, and F, a somewhat similar 
shape was formed at the outlet. The pelvis conforms to a large flat type 
which predisposes to a transverse arrest. The good sacral concavity and 
ample posterior sagittal diameter at the level of the spines allowed the 
head to descend to be arrested by the forward sacral tip. It was neces- 
sary to deliver the head in the transverse position through the fore pelvis 
until the biparietal diameter had passed the sacral tip before anterior 
rotation could be obtained. Barton forceps Avere used to flex laterally 
the head over the pel\dc outlet close to the pubic rami. Barton forceps, 
however, failed to bring about descent because force, Avith traction, Avas 
misdirected against the pubic rami. After a cephalic application Avas 
obtained b3’' pehue curved forceps, the correct doAvuAvard and forAvard 
axis of traction Avas determined, and the head descended in the direction 
indicated in the diagram (Pig. 12, D, E, and F). 

The example shoAvn in Fig, 13, A, B, and C, reveals the signifleance 
of increased posterior outlet space caused by a straight sacrum Avith a 
slightly baclnAmrd inclination. Tlie pelvis, a fiat android, alloAved the 
head to descend in the R.O.T.-RO.P. position until the posterior aspects 
of the perineum began to bulge. Tlie shape of the pelvis prevented rota- 
tion but the adequate posterior pehdc shape caused by the straight baek- 


Fig. 12 . — Significance of sacral variations. A, Lateral view of a large anthropoid 
pelvis with a forward lower sacrum. The posterior sagittal diameter at the level 
of the spines is long. The sacrococcygeal platform is elevated toward the level of 
the spines. The sacral tip and coccj^x extend forward under the spines causing a 
short anteroposterior diameter at the outlet and a flat outlet shape. B, Arrest of 
the head in the transverse position on the sacrococcygeal platform. The posterior 
parietal bone is depressed. C, Barton forceps were easily applied. The head was 
flexed laterally toward the outlet and anterior rotation was accomplished after the 
biparietal diameter had passed the sacral tip. D, Lateral view of an arnple flat type 
of pelvis "with good sacral concavity and forward lower sacral tip. E, Arrest of the 
large head occurred on the sacrococcygeal platform close to the sacrum. The good 
sacral concavity allowed descent to this level. Fa Lorceps brought the head 

close to the pubic rami by lateral flexion. With traction, force was misdirected 
against the symphysis. Barton forceps were removed und pelidc curved forceps were 
applied in cephalic application. The head easily descended by downward and foward 
traction. Anterior rotation occurred after the biparietal diameter of the head had 
passed the sacral tip. 



956 


AIMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 



Pig'. 14 . — Pelvic type and mechanism of delivery in relation to stillbirth. A, X-ray 
No. 90557. Chart No. 309025. The pelvis conforms to the typical flat android type. 
Arrest occurred in inidpelvis in the tran.sverse position. The child 'was seriously 
injured by forceful attempts at anterior rotation with a poor cephalic application 
to the oblique anterior position. This type of pelvis favors the transverse mechanism 
described in Fig. 5. Weight of stillborn child, 3760 gm. The second child Was 
delivered spontaneously, 4020 gm. 

B, X-ray No. 89937. Chart No. 420649. (Case not included in the series of 500 
cases.) The pelvis conforms to the true platypelloid type. Forceful attempts at 
anterior rotation of an arrested transverse position caused a separation of the 
.symphysis and a stillbirth. The second child was _ delivered by cesarean section. 

Cj X-ray No. 164492. Chart No. 474972. The pelvis conforms to the typical 

android with practically straight side walls. Arrest of a large child occurred in 

midpelvis in the transverse position with the cervix fully dilated. Weight of child. 
3856 gm. Forceful attempts were made to gain anterior rotation with pelvic curved 
forceps. The child died from intracranial hemorrhage twelve hours after deliv'ery. 
This pelvis favors the transverse mechanism illustrated in Fig. 5. 

D, X-ray No. 160792. Chart No. 300125. The pelvis conforms to the typical 

extreme anthropoid with straight side walls and a moderate subpubic arch. Arrest 

occurred in low midpelvis in the occipUoposterior position. Forceful attempts at 
anterior rotation were used. With difllculty the head was rotated to the transverse 
position and delivered to lower levels In this position with Barton forceps. This 
mechanism is obviously incorrect. The head should be elevated and rotated or 
brought to lower levels in the position of arrest. The child -weighed 3610 gm. and 
was discharged living. It was badly shocked on delivery and suffered multiple 
fractures of the parietal bone. 
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ward sacrum allowed this low descent. The patient was delivered by 
low forceps. Barton forceps brought about anterior lateral flexion and 
anterior rotation was easily accomplished with caput in sight. 

The influence of the forward sacral inclination is shovm in Pig. 13, D, 
E, and F. The head was arrested in the direct anteroposterior position 
on the pelvic floor. Attempts at deliveiy ■^vitJi pelvic curved forceps 
failed when traction was exerted downward and baclcward. Force was 
misdirected agamst the forward sacrum. As soon as an attempt was 
made to extend the head, descent and an easy delivery occurred. 

STILLBIRTH AND RELATIONSHIP TO THE MECHANISM OP DELHTSRY 

In the group of cases studied, there were 16 stillbirths. In a critical 
review of these eases we And that the mechanical procedures employed 
were open to criticism in at least 10 of them, since the correct methods 
of obtaining the optimum available space in the pelvis was not used. 
In 4 of the cases the amount of disproportion present at the time of the 
forceps operation was a definite contraindication to this procedure and 
either a cesarean section should have been done earlier in labor or, if 
possible, the labor should have been allowed to progress until further 
molding had occurred. In the remaining 2 cases, one infant died follow- 
ing a .spontaneous deliveiy in which the shoulders became impacted, and 
another died in utero before any operative procedure was instituted. 
Of further interest is the fact that 5 of the women who had stillbirths 
subsequently delivered living children spontaneously. In 7 of tlie 16 cases 
the pelvis conformed to the extreme android form. In order to illustrate 
more clearlj^ the importance of using good mechanics in deliveiy in an 
effort to avoid injury to the child and the maternal soft parts, the follow- 
ing 4 case studies have been chosen (Fig. 14). These 4 cases along with 
the example illustrated m Fig. 11 stress the following principles in 
mechanism : 

1. Torceful attempts at anterior rotation in fiat and certain android pelvic tj^pes 
should not he made or separation of the symphysis or stillbirth may result. 

2. The transverse mechanism to lower levels should be encouraged in these forms. 

3. Forceful attempts at anterior rotation in low occipitoposterior arrest in extreme 
anthropoid pelves are equally dangerous. 

4. The head should be elevated and rotated at a higher level or brought to a lower 
level in the occipitoposterior position. 

During the last two years at the Sloane Hospital for Women, the 
attending staff have cooperated in the application of a Imowledge of 
peMc shape to the mechanism of labor. The incidence for cesarean 
section has not increased because of the better selection of cases for this 
method of delivery. The incidence of difficult forceps deliveries lias 
deereased and there has been a definite decrease in the fetal mortalit}'^ 
rate due, we believe, to the use of a better mechanism in forceps de- 
liveries. The resident and interne staff, with instruction, readily grasp 
the principles of mechanism described in this report. Recently, in our 
clinic, there has been renewed interest in the roentgenologic study of the 
pelvis and fetal-pehnc relationships of patients in labor who are not 
progressing normally. Frequently, the recognition of a large head in a 
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These factors must he considered in the visual study of the fetal-pelvic 
relationships in the stereoscope. But when disproportion is noted 
in borderline cases, a trial of labor becomes the best means for de- 
termining the correct significance to place upon this supposed degree 
of disproportion. 

Workers interested in methods of roentgen pelvimetry and cepha- 
lometry have attempted to use a measurable approach to the analysis of 



Fig. 15 . — The companson of head si^o to pelvic si;:e. A, Author.s’ method. The 
surface area of the head presenting to the inlet varies from the circle of the 
biparietal diameter (smallest) to the silhouette of the occipitofrontal ovoid. The 
circle of the biparietal diameter may be compared to the circle inscribed within the 
pelvic inlet as obtained by use of the precision stereoscope. B, The method suggested 
by Ball and Marchbanks. The volume of the ovoid head is converted into a sphere 
which in turn is compared to the volume of a .sphere the diameter of wliich equals 
the smallest pelvic diameter. Observe that a circle inscribed in the anteroposterior 
diameter in android and anthropoid types may not give the correct Index of inlet size. 
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small pelvis has aided in the decision regarding the best method of de- 
livery during the so-called trial of labor. If a forceps delivery later 
becomes necessary, the operator has an opportunity to attempt the 
mechanism he has interpreted as representing the optimum method 
for delivery from the study of the roentgenograms. As a result, greater 
conservatism in operative obstetrics has been practiced. 

THE RECOGNITION OP DISPROPORTION 

Disproportion between the head and the pelvis to even a major degree 
is occasionally observed in spontaneous deliveries, especially in multip- 
arous women. The incidence uiereases in the low forceps, low-medium, 
and medium forceps, and cesarean section groups. The disproportion, 
in most instances, can be readily observed from the study of the stereo- 
roentgenogi’ams in the precision stereoscope by visually attempting to 
compare the head and its biparietal diameter to the available space 
present at the inlet or in the lower pelvis. The observer, experienced in 
the use of the precision stereoscope, can actually measure one or more 
cardinal diameters of the fetal head besides noting the amount of 
clearance between the head and the pelvis. Flexion and molding of the 
head in labor decrease head size and represent such variable factors 
that, in practice, attempts to reduce the degree of existing disproportion 
to simple mathematical terms have not given satisfactory practical 
results. 

But during this uivestigation Avhich included many case studies 
obtained during labor, Ave have been interested in methods to estimate 
degrees of disproportion applicable to the precision stereoscope. The 
first problem deals AAuth the index of pelvic size AA^hen the shape is ab- 
normal. "We have already shoAvn that single pelvic diameters by them- 
selves cannot be used to denote pelvic size in all instances (Table II to 
VI). In abnormal pelves the size of the circle AAdiieh may be inscribed 
Avithin the pelvic inlet (under stereoscopic vision) represents a good 
index of pelvic size since the compensatory space existing around the 
eireumfei’cnee of the circle may be observed (Fig. 15A). LikeAvise, 
in many instances, the biparietal diameter of the fetal head can be 
measured directly or by the aid of graduated spherical disks fitted 
under stereoscopic vision into the approximate level of the biparietal 
diameter. If the circle Avhieh fits the biparietal diameter of the fetal 
head is compared to the size of the circle AA^hich fits the inlet, the 
degree of disproportion may be calculated. In examples of absolute 
disproportion betAA'^een the head and the pehns, the diameter of the circle 
of the inlet is usually larger than the circle of the biparietal diameter 
by 1 to 1.5 cm. 

The surface area of the head presented to the pelvic inlet in labor is 
variable in size depending upon the existing degree of flexion and mold- 
ing. The circle of the biparietal diameter represents its smallest size 
Avhen- the head shoAvs extreme flexion. Since flexion is usually incom- 
plete, the surface area presented to the inlet by the silhouette of the 
head is usually larger, reaching the maximum size in broAv presentations. 
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occur in association with an adequate pelvis. The data presented show 
the importance of the bony pelvis but emphasize that there are other 
important factors to be considered in determinhig the ultimate out- 
come of labor. 
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DISCUSSION 

DR. GERALD 0. MELHADO, Montreal, Canada. — ^Dr. Caldwell states that in a 
series of 130 midforceps operations in 69,3 per cent the pelvis was abnormal in 
size or shape, or both, whereas in our clinic (Victoria General Hospital, Montreal) 
during the past year in 111 midforceps operations definite abnormality existed in only 
20 per cent. This situation is highly contradictory. It seems to me that there- must 
be some explanation for the wide difference in the two clinics, more deeply funda- 
mental than that explainable by methods of classification. 

That arrest of the head in midpelvis is due to other factors than pelvic abnormal- 
itj* is generally recognized. In our clinic soft tissue dystocia, either with or without 
faulty attitudes and positions is a frequent cause for forceps interference. In fact, 
as already stated, the majority of operations were done on women who showed no 
definite contraction. Disproportion between head and pelvis is not necessarily due 
to or associated with pelvic abnormality. 

Primaiy uterine inertia is a common cause of arrest and in our experience is most 
frequently associated with a posterior position of the occiput. An internal con- 
traction ring situated about 8 to 10 cm. above the external os and around the child's 
neck frequently is found in such cases. In many instances it was the chief reason 
for the lack of progress. 

I am entirely in agreement with Dr. Caldwell’s statement that the occipitoposterior 
position should not be rotated at the level of arrest when such positions are associ- 
ated with a typically transversely narrowed pelvis. His report on case studies 6 and 
7 illustrates clearly this point, and in both instances manual rotation at a higher 
level would, in my opinion, have been successful and less likely to cause injury. That 
this is probably so was shown by the fact that in one of these cases in a subsequent 
delivery, spontaneous birth occurred from the L.O.A. 

As a general statement, I am of the belief that if arrest of the head occurs in a 
given pelvis in the O.T. or O.P. position, rotation if considered advisable should be 
done at a different level and preferably free from pelvic control. Forceps rotation 
at the level of arrest accompanied by or with traction is dangerous, and is likely 
to result in severe injury. 

In conclusion, there is a tj'pe of case of which no mention has been made, but 
which I understand will be considered in the published paper. This concerns the 
large head in the small pelvis considered by Dr. Caldwell as a slightly flat android 
tj^ie or in other classifications might be called generally contracted and somewhat 
flat. The possibilities for live births in this group depend upon many factors; 
efficient uterine force, moldability of the head, length of cendx, the presence or ab- 
sence of a well-formed lower uterine segment and the type of sacrum. Uterine 
force and moldability of the head cannot be determined before labor. A 
.short cervix and a well-formed lorver uterine segment are favorable factors. A 

"This investigation has been made po.ssible through the cooperation extended hy 
Dr. B. B. Wat.son and the attending and resident staff of the Sloane Hospital for 
Women and by Dr. Ross Golden and Dr. Paul C. Swenson of the Roentgen-Ray 
Department of Presbyterian Hospital. The authors take this opportunity to express 
their deep appreciation. 
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these borderline types. A unique method has recently been suggested 
by Ball and Marchbanks.'^ The volume capacity of the fetal head is 
determined by the circumference measurements obtained from a single 
large lateral and a large anteroposterior film. The average circum- 
ference measurements are converted into a sphere, the volume capacity 
of which can be easily determined and recorded in cubic centimeters. 
It ■will be noted that conversion of the ovoid fetal head into a sphere 
enlarges the biparietal diameter for comparison to inlet diameters. The 
smallest inlet diameter and the interspinous diameter are chosen to 
associate with this spherical head volume by determining the volume 
capacity of the sphere with a diameter equal to either pelvic diameter. 
Ball has found that if head volume is 150 e.c. greater than the volume of 
the smallest inlet diameter the difference is too great to be safely handled 
by changes in head shape through molding, and a cesarean section is 
indicated. He has not as jmt decided upon the limits of safety at the 
level of the ischial spines. This principle is illustrated in Fig. 15.5. 

By the use of the method proposed bj’- Ball we have observed an easy 
delivery with a disproportion of 200 c.e. at the inlet. An easy low 
forceps delivery has occurred when over 300 c.e. disproportion was 
present between head volume and the volume of the interspinous diam- 
eter. These findings reveal the variable factors which occur in the 
mechanism of labor and show that, in most instances, it is not advisable 
to attempt to reduce the degree of disproportion to significant mathe- 
matical terms. 

Accordingly, in a critical analysis of the merits of the method of 
volumetric head and pehuc comparison, several assumptions upon which 
the method is based are open to question. From the obstetric standpoint 
it is not advisable to convert a long oval object like the fetal head into 
a sphere for comparison with pelvic size. This conversion enlarges the 
biparietal diameter of the head above its existing size. Again, the 
smallest pehdc diameter is not always the proper index of pelvic size to 
use for comparison with head size to determine the existing degree of 
disproportion. The conversion of the volume of the ovoid head into a 
sphere places no significance upon head shape. Plead shape has con- 
siderable practical significance. The question of disproportion in terms 
of ease or difficulty in labor remains unsolved except by clinical methods. 
Nevertheless, an optimistic view is justifiable and further study of a large 
series of cases by a modified volumetric approach and study of pelvic 
size when the pkvic shape is abnormal will eventually contribute ac- 
curate prognostic information. 

To conclude this paper without calling attention to the fact that for- 
ceps are frequently used when the pelvis itself is adequate in size, 
might leave a false impression. In another study of 130 eases of mid- 
forceps operations, there were 40, or 30.7 per cent, in which the pelvis 
itself was ample as judged by our experience and by comparison with 
the types of pelves seen in the spontaneous group. A discussion of these 
cases is beyond the scope of this presentation. It becomes evident, 
however, that a midforceps delivery cannot always be predicted on the 
basis of the pelvis alone. Roughly about one midforceps in three will 



THE CESAREAH- SCAR^^ 

An Experimental Study 

Otto H. Schwarz, M.D., Richard Paddock, M.D,, and 
A. R. Bortnick, M.D., St, Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University School 
of Medicine, the St. Louis Maternity Hospital, and Barnes Hospital) 

I N THE earlier editions of Williams’ Textbook the statement is made 
in discussing the phrase “once a cesarean alwaj’-s a cesarean,” that 
this is based in part upon the belief that the uterine incision heals by 
the formation of scar tissue, whence the term ‘ ‘ cicatrix, ’ ’ and the newly 
formed connective tissue stretching and sometimes jdelding when the 
uterus becomes distended. That such a belief is erroneous is shovui in 
three ways. First, an inspection of the unopened uterus at the time of 
repeated section usually shows no trace of the former incision. If 
present, it appears as an ahnost inwsible linear scar. Second, when the 
body of the uterus has been amputated, no sear is visible after harden- 
ing or at most a shallow vertical furrow is present upon the external and 
internal surfaces of the anterior wall, while between them no trace of the 
scar is apparent. Third, the most important histologic examination at 
the site of the incision shows that the uterus, just as all otlier organs 
containing smooth muscle, heals by a regeneration of muscle fibers and 
not by scar tissue. 

Since it is well known that smooth muscle regenerates veiy slowlj’’, 
and that in end-to-end intestinal anastomosis, the ends of the muscles 
are definitely separated by the intervening healing and are brought 
together eventuallj’’ by the shrinking of the scar, Schwarz and Paddock 
felt this could also be demonstrated in the uterus experimentally. 

In 1925, Scliwarz and Paddock described the liealing process in the early human 
uterus and clearly demonstrated tlie laying down of fibrin and fibroblasts along the 
line of incision in the early process of healing. These observations were followed 
by a series of experiments on the uteri of pregnant guinea pigs at term. This work 
conclusively showed that the process of healing was by scar tissue formation. In 
the early stages the marked development of fibroblasts could be seen along the line 
of incision, penetrating the cut muscle bundles very much like the limbs of a tree. 
As early as twelve days, in ordinary hematoxylin and eosin sections, it was difficult 
to demonstrate the line of incision, because of the intimate intermingling of cut 
muscle edge with fibroblastic proliferation. 

In the sixth edition of Williams’ Textbook the previously mentioned 
statements still appear, with the addition that enthusiastic advocates 
of the low cervical section contend that the rupture of the sear is less 
likely to follow than in the classical operation. They mention the work 
of Greenhill, who could demonstrate connective tissue in twenty-six 
instances out of thirty-one eases of low incision. They state that if this 

♦Head at the .Sixty-Third Annual Meeting- of the American Gynecological Society, 
Asheville, N. C., May 30 to June 1, 1938. 
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straight sacrum associated rvith this type of pelvis carries witli it a greater degree of 
contraction in the pelvis than can he usually estimated. Keliance should he placed 
on experience and .iudgment. If disproportion at the hrim is evident^ the sacrum 
straight, and the head cannot he made to enter the pelvis fairly readily under an- 
esthesia, it might ho advisable to put this group in the elective cesarean class. 

DE.. BENJAMIN P. WATSON, Nfjv Yonic, N. Y.— As I have followed the work 
of Dr. Caldwell and Dr. Moloy on the female pelvis I have hccomc more and more 
convinced of its fundamental value. In the last two years they, along with Dr. 
D’Esopo, have hcen stressing the practical application of their findings. They have 
established the fact that pelvic configuration is largely responsible for the mechanism 
of labor in a particular case; that the mechanism can be predicted from a roent- 
genologic study of the pelvis; and that when delay in labor occurs the difficulty can 
be overcome in a rational way if one knows the type of pelvis, for then one may 
make use of its best available diameter. To arrive at this stage in their work they 
have had to spend much time in examining and interpreting many x-ray films taken 
before and during labor. Moloy 's precision stereoscope is fulfilling all that was ex- 
pected of it. One very quickly learns how to use it and having used it one is never 
satisfied to do without it in a difiicult case. 

The treatment of the oecipitopostcrior has been the sub.iect of as much discussion 
as any other obstetric complication in our literature. From Scanzoni domi to DeLee, 
Pomeroy, and Bill, dillerent methods of handling this complic.ation have been ad- 
vocated. The present work of Dr. Caldwell and his associates would seem to indicate 
that while all of these various techniques have merit in selected cases, no single 
method is universally applicable to all cases. The midpclvis is much too variable 
in shape to make any single operative method the solution for all arrests of this 
sort. Of course, we all know that the well-trained obstetrician does not rigorously 
adhere to any one method but rather feels his way carefully as he goes along and 
by artfully modifying his favorite method is enabled to guide the head away from 
bony obstruction into the most available diameters. This, however, requires ex- 
perience. Only after years of practice and perhaps many errors docs the obstetrician 
acquire the so-called art of obstetrics which enables him to carry on in this way. 
Precise methods of evaluating the available space in the pelvis converts at least a 
part of this "art” into demonstrable and predictable facts which may bo taught 
as such to the student of operative obstetrics. Granted then that the expert in 
most instances is able to carry out operative deliveries to the best advantage of both 
mother and baby without recourse to the refinements alTorded by the x-ray, its value 
in teaching obstetrics cannot be overestimated. 

DE. CALDWELL (closing). — I rvas rather suiprised to find that in practically 
70 per cent of our midpelvic arrests we found abnormality in the shape of the pelvis. 
The uterine contractions in these cases were weak and the labor pains inefficient, due 
to the shape of the pehis, the lower uterine segment not permitting the presenting 
parts to fit squarely into the axis of the cervix. When this happens, it is not guided 
away against the anterior or posterior wall. 

The majority of cases of stillbirth were due to so-called fetal distress. Personally 
I think it is a very great mistake to apply forceps hastily when the child is showing 
fetal distress and kill it by trauma. It is much better to put the presenting part up, 
relieve the uterine contraction if necessary, and then plan the operative delivery 
after the child has plenty of oxygen and the fetal heart is relieved. The woman may 
then continue the delivery herself. 
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in the high powered field, and as far as he is able to estimate, it is the only case 
on record where any question of regeneration of smooth muscle tissue is found in 
the human being. He was able to confirm the work of Loeb and Walsh as re- 
gards mitotic figures in the uteri of experimental animals. 

The only experimental work on the uterine scar which we know of is that of 
Mason and Williams, which was done in 1910 on the uteri of guinea pigs. These 
observers did no histologic w'ork, but merely tested the strength of the scar by 



Pig-. 1. — Human uterus, five days after ce.sarean section. Edges held together by 
a deposit of fibrin. No evidence of fibroblastic proiiferation In this area. 

Pi?r. 2 . — Human uterus, five days after cesarean section. Marked proliferation of 
fibroblasts along the line of incision In the upper portion of the picture. Below is 
the smooth muscle of the uterine wall. 


distending tlie uterine muscle, including the scar, with weights attached. As the 
weights were increased the strip ruptured and rupture alwaj-s took place outside the 
line of incision. These experiments, seven in number, were carried out from seven 
to ton weeks after the operation. 

Losee, in 1917, mentions the description of Couvelaire, and also describes his im- 
pression of early healing. He states that in the clear wound, after incision, leuco- 
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were the general rule it would not argue in favor of the operation as 
the connective tissue scar would he more liable to rupture than the 
muscular union which occurs after classical cesarean section. The same 
statements are made in tlie last edition of Williams’ Textbook, published 
in 1937. Api^arontly the work of Schwarz and Paddock was overlooked 
as no mention of it was made under this discussion. The statement that 
there was scar tissue formation in the lower uterine segment and none 
in the upper incision seems somewhat illogical, because in both locations 
we are dealing with smooth muscle tissue of the same kind. 

In view of these facts, we believed it might be of interest to review 
this subject as a whole and to present further experimental studies to 
emphasize these points. In 1906 the experimental work of Murphy 
clearly showed that so far as end-to-end intestinal anastomosis is con- 
cerned, healing takes place by sear tissue formation. 

It is well ImoATO that in an end-to-end anastomosis a considerable 
exudate is formed along the line of suture which becomes organized 
as the result of marked proliferation of fibroblasts, which later contract 
and form an almost imperceptible sear between the muscle tissue. De- 
scriptions and illustrations showing various stages of this process demon- 
strate that in the earlier stages there is marked separation of the muscle 
bundles, and as late as one month after, a definite linear scar, very thin, 
can still be made out between the edges of the muscle. These steps are 
particularly well illustrated in Gould’s uionograph on abdominal opera- 
tions. 

The other point concerns the regeneration of smooth muscle. It has 
been our opinion that smooth muscle regeneration takes place so slowly 
and meagerly that it could not bring about healing in so comparatively 
short a period of time. In our previous paper we reviewed the subject 
of smooth muscle regeneration and feel that it is important to include 
it again here. 

McCallum, in liis textbook on pathology, states that from experimental and 
other studies of the healing of defects in smooth muscle, there is very little activity 
in this region. Sometimes mitotic figures have been described and sometimes a new 
formation by amitotic division, but more recent studies tend to the idea that there 
is very little regeneration of muscle tissue in higher vertebrates, but that healing 
by scar tissue brings together the muscle edges at the site of defect. However, 
recent observations of Loeb and Walsh in a quantitative study on the regeneration 
in the uterus of epithelial, connective tissue and muscle tissue, show clearly that 
there is definite evidence of mitotic figures in the smooth muscle tissue as well as in 
the connective tissue, both after incision and compression by ligatures. 

Loeb and Walsh conclude that mitosis in smooth muscle tissue is found between 
the fifth and eleventh days in the guinea pig, but only in specimens in wliich mitosis 
was also definitely present in the connective tissue. Also Loeb and Kuramitzu have 
shown that in the involution of the normal uterus in the guinea pig and rat, mitotic 
figures appear in smooth muscle layers during the first week of the puerperium, but 
are very rare after the first week. 

As regards the regeneration of smooth muscle in the human uterus, the only 
evidence of such regeneration was described by Berry in 1922. Berry was able to 
demonstrate mitotic figures in the smooth muscle tissue of the uterus four days after 
perforation of the uterus by a curette. He found three mitotic figures on an average 
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Rabbit 1972. — Uterine scar after six days. In the uterus with tlie scar at six 
days, there is great progress in healing. Where the edges have been well approx- 
imated, there is very good union between the two sides. The endometrium everts 
to a variable degree to close the defect on the inner surface. The inner circular 
layer of muscle shows a change in the direction of the fibers with many fibroblasts 
















Fiff. 3. — Rabbit uterus. Outer portion of three-day-oid scar .showing' defect at 
peritoneal surface filled with fibrin and leucocytes. At the margins of the muscle 
there is the fibroblastic proliferation covering Die muscle edges. 

Fig. 4. — Babbit uterus 1971, Three-day-old scar witli Orcein-Van Gieson stain. 
Inner half of line of closure showing connective tis.sue proliferation covering each 
side of muscle edge and growing upward from endometrium. 


between the ends of the muscle bundles. There is little change in the pattern of the 
outer longitudinal mu.scle laj-er. Beneath the peritoneal surface there is some con- 
nective tissue increase. In sections where the approximation was not so good, there 
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cytes, red blood cells, fibrin and later, young connective tissue cells separate the sur- 
faces. These afterward are obliterated and eventually the muscle and fibrous tissue 
strands, separating the bundles, assume the relationship normally observed in other 
areas of the post-partum uterus. Other than a thickened peritoneum there is no 
scar tissue observed microscopicallj^ or macroscopically in the line of former in- 
cision when examined at subsequent cesarean section operation, provided healing has 
occurred iinder normal conditions. Losee’s descriptions are chiefly those of the 
late scar at subsequent cesarean section. Although he mentions this description of 
early liealing, apparently it is not based on studies of early wounds. 

We are including several of the illustrations of our previous paper 
in this one, to make comparisons with our findings in the rabbit. The 
accompanying legends for these illustrations, we believe, are sufficient 
to describe the findings. 

The material for this study was derived from the uteri of rablnts. 
Abdominal section was done on pregnant rabbits. The uteri of these 
rabbits were opened. Each fetus and its placenta were removed and 
the uterine wall closed by silk sutures. In most cases it was necessary 
to make two or more incisions to empty the uterus. Healing was allowed 
to progress for various periods of time, three, six, nine, twelve, eighteen, 
and twenty-six days. At the end of the desired number of days, the 
animals were sacrificed and sections were obtained at the site of the 
uterine scar. 

AWiile these observations were being made, three human uteri were ob- 
tained that contained scars of previous cesarean sections. In the human 
uteri the sears wore all more than tAvo years old and were obtained at 
the time of subsequent cesarean section and hysterectomy. 

In each case the sections Avere stained Avith hematoxylin and eosin 
to shoAV the usual tissue picture and Avith Orcein- Van Gieson stain to 
shoAv differential histology. With Orcein-Van Gieson stain the muscle 
fibers stain yelloAV, the connective tissue red and red-broAAoi, Avhile the 
elastic tissue, as seen in the blood vessels, stains almost black. The fibro- 
blasts stain almost a pure light red. 

Eabbit 1971. — Uterine scar after three days. In the three-day scar a very marked 
and rapid reaction has taken place. In spite of the very recent incision of the wall, 
the repair process is Avell advanced. Due to the quite recent damage to the Avail, 
the sections were quite fragile when cut. Eepeated sections cut from celloidin and 
paraffin blocks show the main changes to be as folloAvs: 

The defect is clearly seen in all sections. Over the “V” shaped defect at the 
peritoneal surface is an accumulation of fibrin, old blood and leucocytic reaction. 
This tends to form also about the free ends of the suture material. Beneath this 
debris there is a new growth of fibroblasts groAving from the connective tissue at 
the peritoneal surface. As the defect is folloAved it is seen that the tissue at the 
edge is composed of fibroblasts that run in the direction of the incision. The muscle 
layers have retracted in such a way that the outer longitudinal layer turns inward, 
Avhile the inner circular layer of muscle fibers has entirely pulled away from the 
region of the defect. 

The endometrial layer in general at the vicinity of the wound shoAvs a tendency 
toAvard eversion. The endometrium sIioaa^s fibroblastic activity in the stroma in the 
region of the wound. The stroma shows a fresh fibrillar appearance taldng on in- 
creased pink stain in the Orcein-Van Gieson stained sections. 



968 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


area covering the defect. There is a separation of the two sides of the muscularis 
witlr the intervening portion entirely filled with a fairly dense connective tissue. In 
this, several new blood vessels and a few small endometrial glands are seen. The 
direction of the stroma of this tissue is parallel with the direction of the incision. 
At the ends of the muscle bundles on either side is an area composed of fine fibro- 
blasts from the connective tissue of the muscle. At the inner ends of these fibers, they 
tend to direct their course toward the central connective tissue. At the endometrial 
layer there is some thickening and extension toward the muscularis. 



PifiT. 7- — ;Rabbit utcni.s. twelve-day-old scar. High power through central healed 
portion stained with hematoxs'lln-cosin stain to show flbroblasts forming line of 
clo.sure. 

Fig. S. — Rabbit uterus 1071. Three-day scar, allowing arrangement of connective 
tissue along the ununited edge.s of the incision and about the muscle bundle.?. Orcein- 
Van Gieson .stain. 


Babbit 19G2. — Uterine scar after Ion days in control rabbit. In the unsutured 
scar the union has been unusually good. The area of union is found only with 
dilEculty. There is verj- little reaction on the peritoneal surface. In the endometrial 
layer there is some increased thickening toward the muscularis. There is slight re- 
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is miicli the same reaction in the tissues, but the edges have separated and the fibro- 
blasts run in the direction of the line of incision and cover the muscle edges. The 
epithelium from the peritoneal surface and from the endometrial surface grows over 
the defective portion of the surface. 

Rabbit 1904.— Uterine scar after nine days. In one of the scars there is the 
formation of a fistula with the endometrium everting for a distance and the perito- 
neal surface inverting, with epithelial lining to the entire tract. Over the “Y” 



iri^. 6. — ^Rabbit uterus 1972. Section through entire thickness of uterine wall at 
six days. Healing has been retarded in this scar. Note connective tissue covering 
edges along entire thickness of wall. 

Fig. 6. — Same as Fig. 6, with Orcein-Van Gieson stain. 

shaped defect at the peritoneal surface there is a marked fibrin and leucocytic re- 
action. At the edges of the area is a fine fibroblastic proliferation. The appearance 
is that of a formation of a fistulous tract with a protective reaction over the de- 
fective portion. 

The better healed sears at nine days show the following uniform changes. At 
the peritoneal surface is a fine fibroblastic reaction with thickening over the entire 
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loose network wliicli dips in at the site of closure, and becomes thinner and more 
dense until it is lost in the connective tissue among the bundles of the longitudinal 
muscle layer. There is little change in the circular layer except for some reduction 
in the thickness due to eversion of the endometrial layer. 

In one of the twelve-day-old sears, union between the two sides has failed to 
take place and a fistula has resulted in part of the length of the scar. This fistula 
is lined by epithelium from endometrium to peritoneum. There is no reduction in 
tliickness of the uterine wall at this region. Tliere is an increase in loose con- 
nective tissue beneath the epithelium and covering the muscle layer along the sides 
of the fistula. The circular muscle has been reduced at the site of the fistula. The 
longitudinal layer is not much altered. 

Rabbit. — Uterine scar after twentj'-six days. Under low magnification the trans- 
verse section of the uterus showed that the wall, at the site of the closure, was not 
appreciably different in thickness in any of the sections. With low magnification 
there was some paleness in the area of closure. 

About the silk sutures there was considerable reaction with increase in connective 
tissue and some giant cell reaction. In these areas the pattern of the tissues seemed 
considerably disturbed. The tissue fibers about the sutures assumed a more con- 
centric arrangement. 

When the circular layer is seen, it is almost impossible to follow the course of 
union, due to the course of the connective tissue which is in general parallel to the 
direction of the muscle fibers. In the Orcein-Van Gieson stains no definite line of 
union could be seen in the circular layer. 

Cesarean Scar 17991. — The sections of the uterine wall at the site of the scar 
show no evidence of thinning of the entire wall. The course of the scar is traced 
through the entire section with difficulty, due to the variation in the course of the 
line of union. On the peritoneal surface there is some irregularity and increase in 
connective tissue beneath the peritoneum. This moderate increase of loosely ar- 
ranged connective tissue is seen dipping into the muscle of the outer third of the 
uterine wall at the site of union. 

In the middle tliird of the uterine wall the continuity of the scar is lost, due to 
the ramification of the connective tis.sue (which is only slightly increased) between 
the muscle bundles. 

In the inner third of the uterine wall the connective tissue again shows some 
increase along the line of closure. Here the course of the muscle fibers becomes a 
little more parallel to the line of union. In this more evident portion of connective 
tissue are areas of decidual cells which become increased in numbers as the decidual 
surface is approached. This eventually becomes part of the decidual layer itself. 
Decidual cells in considerable numbers are found in one section in the line of union 
as far out as the outer half of the uterine wall. 

Cesarean Scar 17779. — In each of the blocks from the four levels of the uterus 
in which the sear was seen in the gross, portions of the scar may be seen micro- 
scopically. The scar is represented only by a line of union between the muscle 
bundles. There is no evident thinning of the uterine wall. 

Starting at the peritoneal surface the site of the scar is evidenced by a slight 
depression at the surface. Here the peritoneal surface is irregular. By follonung 
the muscles across the section it is possible to follow the course of the line of union 
of the two sides of the old incision. This union is by no means a straight line, but 
it follows a very irregular course. The course runs down between the muscle bundles 
with numerous ramifications. It is traced by the irregularity in the pattern of the 
muscle bundles on either side of the site of incision. As these bundles approach the 
site of incision, they frequently change their course or become loosely interlaced 
across the area that was the original defect, klarking the original break in the 
uterine wall, which has now firmly united, is the slight increase in connective tissue 
present between and about the muscle fibers that at first marked the edge of the 
incision. This rather loosely arranged connective tissue forms a reticular struc- 
ture about the muscle bundles at the site of the defect. In no place is there any 
wide area of connective tissue between the muscle bundle ends. This may be traced 
by following the pattern in the Orcein- Van Gieson stained sections. 
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auction in the thickness of the circular layer toward the outside, due to the retrac- 
tion of fibers in the inside portion of the circular layer. Very little increase in 
connective tissue appears in any of these sections. Good union occurred in each 
scar. 



, Fig. 9.— Rabbit uterus 1972. .Section through portion of well Iiealcd -scar at six 
iJaj-s. Note defect in muscle pattern closed by connective tissue proliferation. 

Fig. 10. — ^Rabbit uterus 19G4. Nine-day scar .showing closure of inci.sion by con- 
nective tissue. 

Eabbit 1950.— uterine scar after twelve days. In all of the scars of this age there 
is more reaction about the peritoneal surface than in the older scars. This reaction 
is characterized by an increase in the subperitoneal connective tissue, arranged in a 
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In addition to the study in the rabbit, one pregnant dog was used. The animal 
was sacrificed on the fifth day and the incision shows beautifully the extensive 
fibroblastic proliferation on each side. 

CONCLUSIONS 

From the study of the series of uteri from pregnant rabbits, we feel 
that the healing process is entirely similar to that in guinea pigs, that 
healing takes place chiefly bj’’ the proliferation of fibroblasts along the 
line of incision entering the spaces between the adjacent muscle bundles. 
As the scar shrinks, this becomes less perceptible, and it is difficult to 
demonstrate the line of incision with ordinary hemotoxylin-eosiii stains 
after a two-weeks’ period. Special stauis, namely Van Gieson, bring 
out this differentiation. 

In our previous paper, we clearly demonstrated the process of early 
healing, similar to that found bj'- Losee. In uteri removed after previous 
cesarean section, the sear is frequentl}'’ imperceptible, but in many in- 
stances increased connective tissue can be demonstrated. The reason 
that the scar is imperceptible is due to the marked shrinking of the newly 
developed connective tissue and the fact that it branches off in between 
the muscle bundles along the line of incision. Also, if the suturing has 
been well done, the muscle edges are in close apposition, which necessi- 
tates only a comparatively narrow^ line of healing. As this shrinking 
takes place, the normal relationship of smooth muscle and connective 
tissue, as occurs in the normal pattern of the noninjured uterus, is 
similar. 
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DISCUSSION 

DE. LYLE G. ifcNEILE, Los Angeles, Calif. (By Invitation.) — Notwithstand- 
ing the fact that during the nearly twenty years which have elapsed since the authors 
first reported their conclusion that healing in the recently incised uterus occurs by 
scar tissue formation and not by muscle regeneration, no acceptable evidence to 
contradict their conclusions has been published. We still find the unqualified state- 
ment in textbooks published as late as 1937, that there is no scar tissue formation 
in such wounds. In these most recent textbooks the discussant had been unable 
to find any reference to the authors' earlier works on the subject. 

The studies of Dr. Schwarz may be of great help in the problem of repeated 
cesarean section. On this subject we find violent differences of opinion. A large 
group of obstetricians maintain that the dictum ‘ ‘ once a cesarean always a cesarean ’ ’ 
should govern our procedure in every case which has been subjected to abdominal 
hysterotomy, regardless of the indication for the first cesarean section. 

Another group considers this an exaggeration, e,\'plaining that "This ... is in 
part based upon the belief that the uterine incision heals by the formation of scar 
tissue and that the newly formed connective tissue stretches when the uterus becomes 
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As tile decidual surface is approached, we find the loose connective tissue replaced 
by decidual tissue which has developed at the portion of the line of closure. These 
decidual transplants may be found in some of tlie sections to a much greater depth 
than in others. 



Pis. 11. — Dos uterus, five-dav scar. Hematoxj'Iin-eosin _ stain. Section showins 
the thick line of fibroblasts holding the edges of the incision togetlicr. 

Pis. 12. — ^Dos uteins, five-day scar. Orcein-Van Gieson stain of Fis- 11- , 
black structure indicates a large amount of fibrous tissue along the line of incision. 


^^^lere the decidual tissue extends deeply out into the muscle there is also marked 
invasion of the tissues by trophoblastic cells. 
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formation, and tlie decreased vascularity, witli the fact of tlie incision being away 
from the site where the chorionic elements might enter into it, explains the more 
satisfactory healing. 

Occasionally when resection of the tube is done for sterilization purposes, a re- 
generation may occur with complete functional restoration. The situation is some- 
what similar in tlie uterus. If one can get a satisfactory closure, it seems to me 
one should get similarly a complete restoration in the uterine body, wliicli after all 
is nothing but a tube. It ■would therefore seem that there must be other extraneous 
factors to explain the w'cak closure when it occurs. 

Finally, in one part of the sections shown, a fibrous tissue skeleton was drawn 
across the wound. May I ask Dr. Schwarz whether he thinks that later perhaps the 
muscle would grow over and lead to a more natural appearance? 

DB. PBED L. ADAIB, Chicago, III . — I am showing a section from the uterus 
of a woman, forty-nine years of age, w'ho was operated upon for multiple fibroids of 
the uterus. She liad had a classical cesarean section in her one and only pregnancy 
in 1921, and her uterus w’as removed in October, 1937. 

In this scar there is a definite predominance of the scar tissue, which is shown by 
the blue stain, over the muscular tissue. This should answer the question as to the 
predominance of the scar tissue in the uterine incision. 

DB. SGHWABZ (closing). — Answering Dr. Fraser's question, whether muscle 
regeneration could play any considerable part in later making the ce.sarean scar 
imperceptible, I would say tliat if muscle regeneration took place to any considerable 
degree in these scars it would be an additional factor, but I do not believe it would 
bring about any immediate healing. I believe the scar shrinks to such a degree 
that it simulates the normal pattern. Muscle regeneration is so slight and so small 
in amount that, in my opinion, it cannot play any considerable part in the healing 
of any incision. 
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distended.” This group firmly believes that healing is entirely by the process of 
muscle regeneration. It is obvious that if the authors’ work is accepted, there must 
be some modification of this attitude. 

A third group professes to be able to evaluate the integrity of the uterine scar 
by scrutinizing the history of the postoperative period following cesarean section. 
They claim tliat thinning of the uterine wall, or weak scar, is always associated 
with a febrile puerperium following the earlier operation. Except in the presence 
of marked disproportion, they do not consider the repetition necessary if the puer- 
perium has been afebrile. 

As a matter of fact, it has been repeatedly shomr that an afebrile convalescence 
is not a criterion of the strength or weakness of a cesarean scar. Many of us 
have often observed, during an elective cesarean section performed before the onset 
of labor in patients whose previous convalescence has been entirely normal, the 
phenomenon of the so-called “window scar” formed by the complete separation of 
the old incision, with the infant clearly visible through the membranes. 

No accurate statistics to show the incidence of rupture of the uterus through the 
scar of a cesarean section performed according to recent technique, are available 
at the present time. The old statistics show an incidence of about 4 per cent, but 
they are based upon a series of sections performed many years ago. I believe that 
at the Los Angeles County General Hospital the incidence is somewhat higher than 
this. In a statistical study of uterine ruptures occurring in my clinic, I found 
that our maternal mortality due to uterine rupture following previous cesarean sec- 
tion was 20 per cent. This compared very favorably with our mortality of 90 per 
cent due to ruptures in which a previous section was not a factor. The late Asa 
B. Davis, in a report covering ruptured uteri at the New York Lying-in Hospital, 
had similar results, and in explaining them he made one pertinent observation con- 
cerning the clinical effect of scar tissue formation in cesarean scars. He said, 
“The more favorable prognosis may be the result of the healed tissue in and about 
the previous cesarean scar, since this tissue does not bleed so freely as the tissue 
about a traumatic rupture.” He evidently had reference to scar tissue formation. 

DR. JOHN E. FRASER, MoNTREiVL, Canada. — Ever since Sanger first described 
the technique of cesarean section, the history of the operation has been a recital of 
a series of efforts to find the most suitable point of entrance into the uterus. We 
have two more or less accepted methods, either an incision through the fundus, a 
mesially placed incision, or a low segment incision. It is very difficult to contrast the 
incision in these two sites because anatomically they vary so greatly in structure. 
If one studies the uterus of a pregnant woman after the fifth month, visualizing 
the circulation by injection, one finds that the arterial supply of the fundus is 
tremendously increased and that the transverse vessels have now become very much 
larger. The fundus is completely encircled by these vessels, whereas in the lower 
segment there is practically an avascular zone. Now an incision through the fundus 
severs this ring of vessels. It is also difficult to provide the same environment for 
the healing of the fundal wound as in the lower segment, because of the restlessness 
of the fundus. 

We believe, in addition, that the histology of the lower segment is different from 
the histology of the fundus, in that there is relatively little change in the lower 
segment as compared with the uterine body itself in pregnanej'. There are thus 
many factors that will enter into the complete and perfect closure above when com- 
pared with the lower segment. 

_ In surveying our cases at the Rojml Victoria Ho.spital of 123 repeat sections, 
it was found that in eleven instances the wound in the uterus was decidedly unsatis- 
factory. It was interesting to inquire into the history of some of these patients. 
I discovered that practically none of these 11 patients had had a satisfactory con- 
valescence free from tissue morbidity or general infection. Therefore, it seems 
that infection must play a considerable role in the prevention of a perfect closure 
in the fundus, whereas, in the lower segment the lessened tendency to hematoma 
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death, of treatment, or of classification. Bach representative reports 
verbally the case from his oivn institution and gives such additional data 
as are requested in discussion. Ten or twelve such stillbirths are con- 
sidered each month, the remainder being analj'^zed by the smaller original 
committee. Naturally at the monthly meetings the discussion leads off 
into numerous channels; many questions of policy and of recommenda- 
tion come up for consideration. For all of us the vision of responsibility 
and of field of duty is enlarging as the investigation progresses. 

For purposes of uniformity and of comparison, the standards of the 
Children’s Bureau and the Sulieommittee on Stillbirths of the American 
Public Health Association have been adopted. Although the law in 
Pennsylvania calls for the reporting of births as early as fourteen week,s, 

THE OBSTETRICAL SOCIETY OF PHILADELPHIA 
STUDY OF STILLBIRTHS 

ISTlLLeiRTHS Of 20 OR MORE WCCKS CtStATiON! 


I. Place ol Blrlh 


2. Mother; Name — 


Marital 

— Statui - 

nil' 


D«lUcr> al.. . .. 


. . . Age..—^ 


M.. 
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Chanty 


Previous Medical History: 


History of Endocrinopalhy;-... 


3. 


4 . 


RCSOMC or PREVIOUS PREGNANCIES 
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noivdead — - — — — 


(0 Stillborn — . -• — — . 


Present Prcjjnano': 
Was pregnancy 
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Dale TrMtmcnt 
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5. Labor: Doralionj 

12nd stage 
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Cofrphcali'^ns: 
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rivi « 


Fig:. 1. — Card for reporting of stil!?jirtJ]s, front view. 


we are including in this study only those in which the pregnanej’’ is of 
twenty weeks or more duration. We follow the definition of stillbirth 
suggested in the Rules of Statistical Practice of the Public Health As.so- 
eiation ; 

“A stillborn child is one wliicli shows no ciddencc of life after complete birth 
(no breathing, no action of heart, no movement of voluntary muscle). Birth is 
con.sidered complete when the child is altogether (head, trunk, and limbs) outside 
the body of tlie mother, even if the cord is uneut and the placenta still attached.” 

The card used for the collection of data (Figs. 1 and 2) is similar to 
the one used hy the Children’s Bureau, in that it contains all the items 
of data which are included in the latter. To tlie.se, liowever, have been 
added a number of items whieh we felt would prove of interest and im- 
portance: previous medical history, liistozy of eiidoerinopathy, more 



PKOBLEMS IN THE ETIOLOGY AND PEEVENTION 
OP STILLBIRTHS"' 

Thaddeus L. Montgojiery, M.D,, Philadelphia, Pa. 

M y REaiARKS are based upon preliminaiy observations in a study 
of intrauterine fetal death which is being conducted by the 
Obstetrical Societj’’ of Pliiladelphia. The appointment of a special com- 
mittee for this iiurpose was made in the spring of 1937, the plans and 
organization for study were completed during the sunnner, and the col- 
lection of data begun in the fall. The assignment is for a year’s investi- 
gation. While that period is incomplete, my intention here is to present 
an outline of the organization and a resume of such problems in causa- 
tion, classification, and prevention as may be of interest to a national 
organization which has for one of its purposes improvement of obstetric 
practice. 

The subject of fetal mortality has not, in this country at least, re- 
ceived the same degree of attention as have considerations of maternal 
death. This is perhaps a natural tendency, for the exigency of maternal 
death was, and still is, great. A number of reports of fetal mortality 
have emanated from individual institutions^’ but only re- 

cently have studies of city, state, and national scope been undertaken. 
The investigation by the Children’s Bureau of the Department of 
Labor^’ of a cross section of hospitals of the United States has 
awakened new interest in the stillbirth problem. The analysis conducted 
by Bundesen, Pishbein, Dahms, and Potter in Chicago^ has proved 
stimulating. Valuable data were contributed by Plass and Alvis^® in a 
survey of problems in Iowa. Reports of interest have come from Wis- 
consin" and Ohio.^- Each community has approached the question in 
an individual way. 

Philadelphia has attacked this problem in characteristic fashion. 
Being, as ever, short on funds but long on cooperation, the collection 
of data is being performed by unpaid voluntary representatives of each 
hospital, a plan of organization similar to that which was worked out 
for the 3\Iaternal Welfare Committee of Philadelphia by Dr. Philip P. 
Williams, whose pioneer work and suggestions have paved the way for 
this study. The selection of younger men from each hospital has been 
encouraged in order to spread the educational advantage of the study 
over as large a number as possible. 

Once a month this larger committee of hospital representatives meets 
and analyzes a number of the reports which have been submitted during 
the previous four weeks. Inasmuch as it is impossible to bring all of 
the .stillbirths before this larger group, cases are selected for considera- 
tloJi in which there is question of circumstance, of diagnosis, of cause of 
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by attending physicians. Some forty or fifty of the remaining Iiospital reports 
as well as a number of the home reports would not normally be expected in until 
some time after this report was started. Of the hospital stillbirths more than 90 per 
cent are being reported by our hospital representatives and by the time the study 
is completed we hope to have them alb Of the home deliveries about 60 per cent 
are being reported by attending physicians. 

We have not attempted to push the investigation of home cases beyond the mere 
request for information and the providing of cards for report. It has not seemed 
worth while or feasible to go further. For the sake of completeness it was decided 
originally to include the home deliveries in the study, fully realizing that the sig- 
nificance of the data thus obtained might be limited. Our expectations in this direc- 
tion have proved correct, for onlj' in the case of obvious etiologic factor has it been 
possible to ascribe a cause for fetal death. In most cases, lacking the assistance 
of autopsy report and clinical studies, the conclusion “Cause Unknown” has had to 
be set down. 

As the study progresses we find the causes of death in the iiospital 
cases falling into well-known groups: 


Toxemia and nephritis in the mother 12.0% 

Antenatal syphilis 9.0% 

Complicated labor with birth injury 16.0% 

Monstrosity and congenital deformity 7.0% 

Placenta previa and premature separation 

of the placenta 12.5% 

Prolapse of the cord 5.0% 

Placental infarction 4.0% 

Coroner’s cases with no data available 3.5% 

Miscellaneous conditions 16.0% 

Cause unknown 19.0% 


In many instances it has proved no simple ta.sk to fix a primary cause of death. 
In order to elicit as many factors as possible we provided space at the end of the 
card for the reporter’s opinion as to the factors residing in the mother, the fetus, 
and the secundine.s, and recognizable factors in the father. The result is tliat a 
number and a variety of conditions have been reported, some of whicli were simply 
concomitant circumstances (sucli as cord around the neck ) ; other important cti- 
ologic factors, e.g., toxemia in the mother, or infarction of the placenta; and many 
which were terminal pathologic lesions in the fetu.s, e.g., asph^-xia, atelectasis, intra- 
cranial hemorrhage, exsanguination. Wliether to set down tlie terminal lesion in the 
fetus as the primary cause of dcatli, or the pathologic state of pregnancy or labor, 
was often a subject of debate. 

Sellersis in an e.xeellent exposition of this problem, strongly favors the terminology 
suggested by the League of Nations Committee and the nomenclature employed by 
Holland. These terminologies emphasize the primacy of the pathologic factors in 
pregnancy and labor. Much may be said for them inasmuch as they lay the finger 
of accusation upon conditions wliich wc hope by improved obstetric practice to pre- 
vent. Accordingly the primary cause of death in placenta previa would be set down 
as placenta previa and not as asphyxia (though the latter miglit be mentioned as a 
concomitant lesion), the cause of death in birth injurj' would be disproportion or 
malpresentation, or contracted pelvis and not intracranial hemorrhage (altliough it 
too might be mentioned as a terminal factor). 

The Children’s Bureau is approaching this problem with an open mind. The 
principal object of its study is to derive a satisfactory nomenclature for the causes 
of stillbirth. In our Philadelpliia analysis we have as 3 ’et adopted no very definite 
polic\’ and shall probablj' have to go back over all of our cases and make recapitula- 
tion of the causes of death. 
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detailed resume of previous pregnancies, nature of prenatal care, 
autopsy findings, special examinations of placenta and cord, and puer- 
peral progress of mother. In this we were apparently justified,, for 
Avithout adding much to the burden of the reporter we are accumulat- 
ing data which will add considerably to our knowledge when a final 
analysis is made. 

Cards sufficient in number for the reporting of a year’s stillbirths 
were placed in the hands of each hospital representative, together with 
directions for filling and return stamped envelopes for the mailing of 
each month’s reports. For the reporting of stillbirths which occur 
in the home, a report card, directions, and return stamped envelope 
are mailed to the physician who attended the case. Every effort has 
thus been made to eliminate mechanical difficulty in getting reports in. 

a Wjs IhctG an opcralton lor delivery? 

Indicallons for opcralion: — — 

7. Drugs and anesthetics given — • 

8. When did fetal death o«ur? 

Before labor Before operation^.— ... - 

During labor. -.-During operation 

Period of 

9. Fetus: Sex - Gestation — ~.Wccks 

10. Autopsy Findings 

11. Placenta and cord;- - — — — .~— 

12. Puerperal condition of mother: — 

13. Causes of the stillbirth (Indicate which is considered primary) 

(a) Found In the Fetus:- — — - — — . 

<b) Found In the Secundines: . — — 

(c) Di^ascs and cnndlUnns In mother 
during pregnancy and labor : 

14. Remarks : ........ - - 



Record picparcd by Date 


Pig. 2. — Card for reporting of stillbirths, back view. 

The Department of Public Health under Dr. William C. Hunsieker 
has manifested enthnsiastic interest and has given admirable coopera- 
tion. Copies of stillbirth report, birth certificate, and death certificate 
are forwarded to us as soon as the original is received at City Hall 
Notification is then mailed to the hospital representative, informing him 
of each of the stillbirths in his institution. Without this information 
and assistance the committee would be at a loss to carry on. 

PROGRESS OP THE ANALYSIS 

Prom Oct. 1, 1937, to April 30, 1938, 449 certificates of stillbirths were forwarded 
to us by the Department of Vital Statistics. Of these, 361 occurred in the hospital 
and 88 m the home. At the time of last summation 290 of the hospital cases had 
been reported by the hospital representatives, and 45 of the stillbirths in the home 
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In several instances reported it was obvious that the obstetrician had weighed the 
ultimate safety of the mother against the precarious state of the fetus, the labor hav- 
ing reached an advanced stage, and decided that the fetus should bear the burden 
of risk. Such cases were classified as nonpreventable fetal deaths. 

In contrast with these few exceptions, there were 32 deaths in which faulty judg- 
ment or faulty technic on the part of the physician placed responsibility for un- 
favorable outcome at his door. Such cases have to do with bad obstetric.?, and 
bad obstetrics has to do with maternal values as well as fetal, particularly in the 
misapplication of intrapartum tactics of delivery. Bad as the situation appears 
it is certainly not as bad as it was a number of years ago. My grounds for this 
statement is the parallelism in decline of maternal and stillbirth rates in our city 
(Fig. 3). In Pig. 3 it is to be noted that as the puerperal death rate has improved, 
there has been a steady fall in the stillbirth rate. Other phases of obstetric prac- 
tice have to do with this improvement, but the more judicious application of opera- 
tions of delivery has played an important role. 
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Fig-. 3. — Maternal and fetal mortality (Philadelphia, 1931 to 1937). 


Two j'ears ago, in response to the suggestion of the Maternal Welfare Committee 
of the County Medical Society, a policy of consultation in all cases of delayed or 
diiBcult labor was adopted by the hospitals of Philadelphia. The analysis of still- 
births is affording a splendid opportunity to watch how it is being carried out and 
what its benefits arc to be. Vltiwately such policy must redound to benefit of mother 
and baby. 

TOXEMIA AND NEPHRITIS 

Toxemia of pregnancy and chronic nephritis complicating pregnancy stand close 
to birth injury as a cause of fetal fatality. At present little can be said for the 
preventability of fetal death in these cases; in the vast majority of cases we found 
that the fetus had succumbed to the disease or had been sacrificed before viability, 
in the interests of the mother. A few instances were held to be preventable in which 
prenatal care had been neglected or refused by the patient, or where supervision had 
been mismanaged by the physician. Considering the obscure nature of the toxemias. 
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CONSIDERATIONS OP PREVENTION 

The interest of the committee in Philadelpliia is not alone in tire causes of death 
and the classification of factors, but also in tlie problem of preventability. Por this 
reason each case is approached rvith the thought in mind, How might this fetal death 
at another time be prevented? 'With such considerations uppermost we have found 
ourselves, as we look back over our cases, dealing with three groups of fetal death: 
first, those in which the cause of death is obscure and unrecognizable and the pos- 
sibility of prevention therefore nil) second, those in which the cause of stillbirth is 
evident but in which the possibility of prevention is limited by the inadequacy of 
our present knowledge; and third, those in which the cause of stillbirth is known, 
the method of prevention is Icnomr, but for one or more reasons the available knowl- 
edge has not been applied. Of the latter group there are many and antenatal syphilis 
is a striking example. 

ANTENATAL SYPHILIS 

The time is ripe for constructive action to prevent the further occurrence of ante- 
natal sj'philis. The laity has been made familiar with the problem, the physician is 
conscious of tho requirements of the situation, now all that is required to remove 
this disgraceful blot upon obstetric practice is united and cooperative action. 

Because of these considerations a subcommittee upon antenatal syphilis has been 
appointed to make further study in Philadelphia of this single problem. They re- 
port that of 24 stillbirths from antenatal _ S3rphilis, 20 were possibly preventable, 
that of 49 cases of unknown cause of death, 15 had no maternal Wassermann, that 
tho practice of obtaining serologic tests in private patients is not a universal one, 
that while serologic tests are taken upon charity patients in hospital service, fre- 
quently the registration is late and the diagnosis and inception of treatment are still 
later, that pregnant patients are loath to go to several different clinics for observa- 
tion and treatment during the burdensome period of pregnancy, and therefore are 
prone to neglect their ante-partum treatment, that unless measures are found for 
the inauguration of effective treatment before the fifth month of pregnancy, there 
is no certainty of prevention of congenital syphilis in the newborn infant. 

We are now seeking authorization for cooperative action with the pathologists 
and tlie syphilologists to amend these difficulties: To reduce the expense of Wasser- 
mann rate to semiprivate patients, to subtly propagandize the necessity for serologic 
tests in all pregnant women, to set standards for sj-philitic treatment in pregnancy, 
and provide detailed plans for the organization of antisj’philitic clinics as an in- 
tegral part of the obstetric department, or at least as a branch service of the gen- 
eral antisyphilitic department of the hospital. 

Such endeavors are rapidly becoming of themselves a separate undertaking in the 
maternal and fetal welfare of our city. "WHien they are successfully consummated, 
we will feel that the science of obstetrics has made one of its proper contributions 
to the field of preventive medicine. 

BIRTH INJURY 

The importance of birth injury as a preventable factor in fetal mortality is well 
recognized. In oar statistics to date, IG per cent of the stillbirths have been at-- 
tnbuted to birth trauma; of these three-fourths were held to be preventable. 

Biagnosis of injury was made upon clinical history, circumstances of delivery, 
and revelations of autopsj'. Since autopsies were not performed in a number of 
the cases, it is evident that a good deal was left to the opinion of the reporter and 
tlie judgment of the committee. 

From the standpoint of fetal safety alone all deaths from birth injury' might be 
classed as preventable, inasmuch as for each labor some extreme form of delivery 
might have been chosen to insure the intactuess of fetal structure. From the broader 
standpoint of practical obstetrics, such criteria are not, however, acceptable. The 
committee has taken the latter viewpoint in its consideration of birth injuricL 
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coming more common acquisitions of the attendant at labor. Slethods of 
prevention and treatment which are now in more or less experimental 
stage will merit wide acceptance and practical application. Further 
studies in the embryology and biologic processes of the developing ovum, 
and better understanding of the balance of hormonal secretions will 
pave the waj" for a solution of problems which now seem hopelessly 
obscure. 

In the meantime, more and more attention is being paid to the coopera- 
tive study of fetal and maternal mortality. Physicians are analyzing the 
bad results in obstetric practice and pointing out for themselves the 
paths which lead to improvement. Such procedures can only have a 
salutary effect. 

Those of us who participate in the Philadelphia study are encouraged 
to feel that the purposes for which it was undertaken are being accom- 
plished, that data of interest and of value are being accumulated, that at- 
tention is being directed to an important prolilem ; and we are trustful 
that as a result of this cooperative enterprise obstetric practice will be 
further improved. 

Acknowledg-ment is made to the hospital representatives, to the clerical force, and 
to the other members of the original committee. Dr. Arthur First and Dr. John F. 
Sharkey. 
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DISCUSSION 

DR. PEED L. ADAIE', Chicago, Ilu. — T here are three major problems so far as 
mortality is concerned mIucIi have confronted the obstetrician. One, of course, is 
maternal mortality, another is fetal mortality, and a third is neonatal mortality. 
These problems have challenged the obstetricians because the rates in the past have 
remained unchanged for many years. A further problem arises due to the fact that 
studies of these mortalities indicate that many of the deaths arc preventable. 

Just what constitutes a stillbirth is a little difficult to define statistically. Ac- 
cording to the rules of reportability in this country’, at least in many state.s, anj' 
fetus which shows anj- sign of life whatsoever has to be considered a live birth. 
This rule applies in most of the registration areas to births after the fifth montli of 
gestation. If one figures tlie fifth month as tlie calendar month, it amounts to from 
twenty-one to twenty-two wcek.«, so that any infant tliat is born after the fifth 
month, if it does not show any signs of life, would be regarded as a stillbirth. The 
period of previability extends from this time until the twenty-sixtii or twenty-eighth 
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tMs phase of obstetric pathology presents a dark picture for the life of the fetus 
in utero. Our knowledge of the subject up to the present has permitted us to extend 
but little hope in moderate and severe cases.9. ir 

Eeeent favorable reports upon the effect of active preparations of vitamin Ei^ 
in pregnancy toxemia, and in vasculonephritic disease have extended some hope in 
an otherwise black situation. 

ANTENATAL HEMORRHAGE 

Antenatal hemorrhage, the result of placenta previa, and premature separation 
take a heavy toll. In the former, considerations of maternal welfare make it often 
necessary to saeritice the nonviable pregnancy in order to arrest hemorrhage. In the 
latter, the frequent association with nephritis and toxemia makes separation an ever 
present hazard, and the nonpreventable nature of the toxemia defies the best efforts 
of the obstetrician to salvage fetal life. 

Even so, our figures for fetal mortality are better than those of years ago, for 
prompt diagnosis and prompt interference, by abdominal hysterotomy when feasible, 
have saved many babies. 

Shute maintains that the early symptoms of premature separation, or at least 
of hemorrhagic infarction, can be recognized clinically, and that if heavy doses of 
wheat germ oil are instituted, further extension of the process can often be arrested. 
On this question we are open to conviction; our own observation has been that ab- 
ruption of the placenta can bo more certainly prevented if wheat germ oil therapy 
is instituted early in pregnancy in all patients who present a history of previous 
placental disturbance. 

Prompt diagnosis and prompt institution of surgery insure, in most cases of 
placenta previa, a living child if the latter has reached the period of viability. The 
value of the x-ray in aiding with this diagnosis is not fully appreciated. The opaque 
medium technic by which the space intervening between bladder and presenting part 
lias been held as a criterion of the presence of low implantation has not proved 
useful. 


OTHER CAL'SES OF FETAL DEATH 

There are other causes of fetal death in which the outlook for improvement is dis- 
couraging; prolapse of the cord, knots, torsion, and constriction; necrosis of the 
placenta; congenital deformities and monstrosities of the fetus; peculiar disturbance 
associated with endocrinopathy in the parent. In this connection a number of cases 
have come up before the committee for discussion, in which possible hypothyroidism 
and extreme obesity have been associated with fetal death. In none of these in- 
stances have the studies of metabolism and endocrine function been sufficiently ex- 
tensive to point certainly to the etiologic factor in fetal fatality. In addition 
there are those cases in which clinical history, details of labor, and autopsy fail 
to shed any light upon the cause, either in full-term or premature fetuses. 

For the solution of these latter difficulties, we must wait upon a further progres- 
sion in our general scientific knowledge. In the meantime, we urge upon our hospital 
representatives the careful study of all available data, the gross and histologic 
study of placenta, membranes, and cord, and in the institutions where facilities per- 
mit, such studies of endocrine function and hormone titre as may throw light upon 
those numerous questions. In those cases, particularly, in wliich there is a history 
of previous stillbirth, meticulous studies must he conducted during the course of 
pregnancy. 


PROSPECTS FOR IMPROVEJffiNT IN STILLBIRTH RATES 

Notwitlistanding these difficult problems in management and occult 
lactors in etiology, I can visualize a steady reduction in stillbirth rates 
HI the next decade. Those qualities of insight, judgment, and technical 
alnhty which make for low mortahtj’- in skillful private practice are be- 
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a greater percentage than tlie liemorrhages. Toxemia is associated with ablatio 
placentae in a small group. Cord complications account for about 2 per cent, 
medical disorders in the mother for about 4 per cent, and syphilis for 1 per cent or 
less in the neonatal group. 

In the stillbirth group these hemorrhagic conditions of the mother make up a very 
large group in which the}' were considered to be tlie cause of the stillbirth, and a 
relatively small group where some other conditions seemed to be the cause. The 
toxemia with ablatio placentae, cord prolapse, medical complications and sj’philis 
plaj'ed small parts also. Sj'philis with us docs not play as great a role as in some 
other sections, perhaps due partly to the fact that we do not deal with so many 
colored patients in whom the incidence of syphilis is universally higher than among 
the whites. 

Studies of this kind, with autopsies showing as accurately as possible the causes 
of death, will help us in evaluating the proper obstetric procedure to prevent some 
of the deaths of the fetus and the newborn infant. 

DE. GEOEGE W. KOSMAK, New York, N. Y. — ^kloifality statistics from gross 
death rates have proved unsatisfactory. It Avas not until detailed studies based on 
individual case records Avere developed in the Ncav York Academy of Medicine and 
the Philadelphia County Medical Society, that adequate estimates became aA'ailable 
of the preventability factors in pregnancy fatalities. This same type of investiga- 
tion must be applied to our stillbirths and neonatal deaths if Ave are to obtain any 
definite ImoAvledge of hoAV to prcA'ent them, and it is of interest therefore to note 
the Avork of Dr. Montgomery and his Committee in Philadelphia. 

The importance of reducing fetal deaths should be of paramount importance in 
aiding to maintain population balance in this country which is being affected botli 
by voluntary and involuntary birth restriction. Although there is still a com- 
paratively small excess of births over deaths, this does not furnish a conclusive 
and reliable indication of the capacity for future natural growth of our population, 
as pointed out by Dublin and others. This is because the birth rate and the death 
rate are both affected by the age distribution Avhich is manifesting a shift to the 
older groups. If American reproductiA'ity is admittedly on the decline, compensa- 
tion must be sought and this can be accomplished by doing aAvay Avith, as much 
as possible, the AA’astage of fetal life. Abortions in this country liaA'e been estimated 
by Taussig to number over 000,000 annually and the U. S. Census Bureau claims that 

78.000 stillbirths occurred in 1936, not to mention neonatal deaths. If aa'c finally 
conclude that at least half of these are preventable, some effect on maintaining our 
population balance should result. 

Dr. Montgomery has classified stillbirths into groups, in each of AA'hich there is a 
definite factor of preA’entability: ante-partum s}q)hilis can be effectwely treated; 
pregnancy toxemia is being reduced; birth trauma does not afford a satisfactory 
picture, it should be much less; placental anomalies cannot be aA'oided but their 
handling can and has been improved. It AA'ould appear tlierefore that the prin- 
cipal attack should be made on syphilis, toxemia, and operative delivery. The latter 
in particular demands our more immediate attention. Have we not, in failing to 
observe proper indications, to insist on operative deliveries being carried out AA'ith 
competency and under proper enA'ironment, contributed to a stillbirth incidence Avhich 
could be reduced ? Dr. Elizabeth Tandy in her study of the subject finds that among 
one thousand cases of stillbirths distributed among 210 hospitals in AA’hich OA’cr 23,000 
are delivered annually, 02 per cent AA'ere deliA-ered spontaneously and 38 per cent by 
operative procedures. Forceps extractions preceded 35 per cent and AA-ere the most 
frequent, breech extractions AA’cre second AA'ith 25 per cent, A-ersions accounted for 
14 per cent and AA-ere third on the list and cesarean sections AA-ere fourth Avith 14 
per cent. It AA-as claimed that the fetus AA’as dead before deliA-erj- in 73 per cent. 
One may question this figure but eA-en if accepted as true, it leaA-es 27 per cent of the 
fetuses aliA’c before operation Avas started. One cannot draAv final conclusions from 

1.000 cases but probably we can multiply these results by 78, for it is estimated that 
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week. These live births necessarily end fatally in almost every case. At the Lying- 
in Hospital we practically never save a baby that weighs less than 1,000 gm. That 
weight is about as near the margin of viability as wo can calculate. 

The reports of the stillbirth certificates and death certificates of neonatal in- 
fants as to the cause of death do not mean a tiling unless derived from autopsies, 
and in many autopsies we were unable to find the cause of deatli. 

Table I. CAttsEs op Death in 526 Necropsies — 245 Neonatal Deaths and 281 

Stillbirths 
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*HemoiThage includes only gross visceral and intracranial lesions. 


Of the neonatal deaths, of whicli there were 245 out of 526 necropsies, malforma- 
tions played the major role, especially in the term infants. IVe cannot prevent those 
deaths. The next largest group in which the cause of death was found was hemor- 
rhage. This group includes all of the visceral hemorrhages and intracranial lesions. 
In the next group there was anoxemia or evidence of it. Then came infections in 
which syphilis, though involving only a small group, is included. Then there was 
the miscellaneous group of cases, especially of tlie premature infants, in which no 
pathologic lesion could be found which would account for the death. 

The same thing holds true for tlie 281 stillbirths. Malformations still play the 
major role; hemorrhages come next; anoxemia plays a greater role than in the 
neonatal deaths, but the infections play only a small role. There are a large num- 
ber of term and premature viable and of previable infants in which no demonstrable 
pathologic lesion could be found to account for the death. 

Table II. Complications op Pregnancy Associated With Neonatal Deaths and 
Stillbirths, Chicago Lying-in Hospital, 1931-1938 
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f tliese deaths are analyzed from the standpoint of maternal complications, 
p acental causes associated with hemorrhage, such as placenta previa and premature 
p I cen at separation, are found to be very important factors. Toxemias give even 






































TECHNIC AND RESULTS OF ROUTINE FETAL 
ELECTROCARDIOGRAPHY DURING PREGNANCY^' 

Erwin 0. Strassimann,! M.D., and Robert D. Mussey, M.D., 

Rochester, Minn. 

(Frovi the Section on Obstetrics and Gynecology, The Mayo Clinic) 

F etal electrocardiography is a new method for determining during 
pregnancy whether or not tlie fetus is alive. It is the only graphic 
method yet available for sucli a purpose; apart from this method we still 
depend upon the stethoscope and on observations of fetal movements 
for such information. 

In 1933, Steffan and Strassmann jiublislied the first fetal electrocardiograms 
taken on pregnant ■women, which, in three different external leads, gave definite 
evidence of action of the fetal heart superimposed on that of the mother. 

In 1936, Strassmann gave the first report in this country regarding fetal electro- 
cardiograifiiy during pregnancj% At that time, the teclinic was still in the stage 
of inception. Positive results had been obtained in only a third of the cases in 
which these observations wore undertaken. 

Having been alile to identify definitely tlio fetal heart waves in the 
electrocardiogram of a pregnant woman, it lias been only a matter of 
improving the technic to increase the percentage of positive results, in 
order to develop the method for routine purposes. It is one problem to 
create a new method of diagnosis and another to make such a method 
practical for routine use. To the latter end, it seemed advisable to keep 
the following principles in mind: 

1. Anj^ modification of the electrocardiographic apparatus which is 
generally in use was avoided. Changes were necessary, however, in the 
experimental stage, to obtain positive results. But, for routine purposes, 
such changes would make the practical use of fetal electrocardiography 
almost impossible. 

2. Unusual leads, such as placing electrodes in the rectum or vagina 
or on the abdomen wei’e not employed. Such technic would arouse an- 
tagonism and objections on the part of physicians and patients. Ap- 
plication of electrodes to extremities is familiar to eveiybodj^ and, there- 
fore, is preferable in fetal electrocardiography. 

3. In spite of thase limitations, it was necessary to increase the sen- 
sitivity of the test, in other words to increase the amplitude of the 
various waves. At the same time, it was necessary to decrease the shaki- 
ness and fuzziness of our tracings, that is, to cut out, as far as jio.ssible, 
muscular fibrillation and interference from the outside, especially that 
due to electric current. 

•Read at a meeting of the Chicago Gynecological Societj', April 15, 193S. 
Submitted for publication, February 28, 19.38. 
tNow re-siding in Houston, Texas. 
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78,000 stillbirths occur annually in the United States, There probably is little doubt 
that radical or incompetent obstetrics must be regarded as a definite factor and 
points the 'way to the solution of certain phases of the stillbirth problem. 

It is to be hoped that the local situation so ably discussed by Dr. Montgomery 
may lead to similar case finding studies elsewhere. Continuing surveys, critical and 
informatory, are being initiated in New York City, and other communities should be 
stimulated to do the same. The New York Department of Health has developed a 
new form of certificate for all premature interruptions of pregnancy, the more de- 
tailed recording of which should in time give us further valuable information. The 
work of Dr. Montgomery and his Committee in Philadelphia, as well as the other 
activities referred to, should accomplish much in reducing the wastage of fetal life 
in this country. Dr. Montgomery’s hopeful view that we may look forward to a 
reduction in fetal deaths is, in my opinion, dependent in large degree upon what 
the profession will do in exercising its own influence on those preventable factors 
which we have acknowledged as among the chief causes of stillbirths and neonatal 
deaths, including sj'philis, toxemia, obstetric analgesia, and operative deliveries. 

DB. PHILIP F. -WILLIAMS, Philadelphia, Pa.— We have felt in Philadelphia 
that we should have studies made on all three types of mortality, not only maternal 
but also fetal and neonatal. In order to complete the studies the Department of 
Health has recently organized a Committee which at the present time is using the 
same cooperative form of study of neonatal deaths. 

We have tried to organize in Philadelphia an obstetric staff conference in each 
hospital. The deaths are referred to these meetings for an opinion, then they go to 
the respective study committees. In that way each death is referred back to the 
smallest and nearest component group of physicians who have come in contact 
with that case. In that way a more detailed and close inspection of the circum- 
stances surrounding the death is brought to light. If we are to effect any further 
reduction in the death rate it will be done by a more intimate study by the hospital 
conferences. 
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thigh. (4) The electrodes then are fastened with bandages 4 inches wide 
which have been soaked in saturated saline solution. (5) The patient 
rests ten to fifteen minutes before the electrocardiogram is taken. (6) 
Tracings are taken with the usual leads (I, II, and III). (7) The 
electrode is changed from left thigh to right thigh. (8) Tracings then 
are repeated with Leads II and III (right arm — right thigh, left arm — 
right thigh, respectively). (9) Two feet of film should he taken for each 
tracing. (10) Outside disturbances from other electric apparatus should 
be guarded against. 




Fig'. 1. — Lead I. Upper tracing taken 'with usual technic ; patient in a sitting 
position. Lower tracing illustrates higher amplitude of waves and quieter zero line 
than in upper tracing; obtained by special technic, patient in supine position. 




^ ^ ^ ^ 

Fig. 2. — ^Lead II. Upper tracing taken with usual technic. Lower tracing taken with 
special technic. Fetal waves are indicated by arrows. 

To illustrate the importance of the above-mentioned technical pro- 
cedures, tracings are shovm which were obtained on the same patient 
on the same day by taking the electrocardiograms by the usual technic 
and then by our special technic (Figs. 1, 2, 3, and 4). 

The patient, aged 25 years, had experienced two previous pregnancies. The 
tracings shown were taken fifteen days before spontaneous delivery of lier third 
child. The top tracings are those taken by the ordinary routine methods in the 
electrocardiographic laboratory; the bottom tracings were taken by application 
of our special teclmic. 
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The filial simple tccliiiie was developed on the basis of these three re- 
quirements. As is alwaj^s the case, all kinds of complicated procedures 
were used before a simple technic was devised. 

TECHNIC OF FET.H. ELECTRO CARDIOGR.VPHY 

As was expected previovisly, tlie routine Leads I, II, and III are fully satis- 
factory. However, in addition, we take Leads II and III on the right side after 
moving the electrode from the left thigh to the right thigh. Thus, we obtain a 
total of five tracings: (1) right arm— left arm; (2) right arm— left thigh; (3) 
left arm— left thigh; (4) right arm— right thigh; (5) left arm— right thigh. 

These five leads cover the main directions the axis of the fetal heart might have 
in the body of the mother, projected on a two dunensional field. ITrom our prac- 
tical experience these usually are sufficient. In a three dimensional field, however, 
the possibilities concerning the direction of the axis of the fetal heart are unlimited. 
Some of our failures to record fetal components might be owing to this fact. 

The electrodes -we apply arc those used routinely in the electrocardiographic 
laboratory of the Mayo Clinic. Their size is 6 inches (15.24 cm.) square. But, in 
contrast with the usual technic, the electrodes are fixed on the upper arm and 
thigh by bandages 4 inches in width. Previous to application, the bandages are 
soaked in saturated solution of sodium chloride; also, the skin and electrodes are 
moistened with the same solution. The reason for using saline solution and for 
applying the electrodes on the upper part of the extremities is, of course, to lose 
as little as possible of the fetal cardiac impulses. The nearer the electrodes are 
situated to the trunk of the body, the less resistance to be overcome. 

Instead of saline solution, paste was tried in several cases, but without any 
advantage. In our particular tyjie of work, use of paste between the skin and 
electrodes seemed to increase the fuzziness of the tracings, wdiich made identifica- 
tion of the fetal waves more difficult. There does not seem to be much difference 
between use of saline solution and tap water. 

Another difference between usual electrocardiographic technic and this technic 
concerns the position of the pregnant woman. AVe do not take the electrocardiogram 
with the patient in a sitting position. The patient is placed on a couch lying on 
her back, the head supported by a pillow. She must be absolutely comfortable 
and relaxed. After applying the electrodes, ten to fifteen minutes are allowed 
to elapse before starting the test. During this interval, the patient closes her 
eyes and rests. It is advisable to record 2 feet of film for each tracing. After 
Leads I, II, and III are taken, the electrode from the left thigh is changed to 
the right tliigh and Leads II and III are repeated. 

It is necessary to explain the significance of these procedures. A sitting posi- 
tion always requires some muscular action; this is not true of the supine position. 
This muscular action does not interfere with routine electrocardiography but it 
does interfere with fetal electrocar diographJ^ For this same reason, in order to 
eliminate muscular fibrillation, it is advisable to wait ten or fifteen minutes after 
application of electrodes before taking the test. There will, of course, be some 
nervous patients who, in spite of these precautions, will have some muscular fibrilla- 
tion which causes definite fuzziness of the tracing and makes identification of the 
fetal waves somew’hat difficult. 

Another point should be mentioned. Occurrence of disturbances from the out- 
side, especially by other electric apparatus, must be prevented. The shakiness 
caused by extraneous electric current is easily noticeable on tracings. There may 
be small waves, regular in size and periodicity, which may not be annoying in 
routine electrocardiography, but may interfere with identification of fetal waves. 


Tims, the main points in our technic of fetal electrocardiography, 
in short, are: (1) The patient is placed flat on her back on a couch! 
(2) The skin and the electrodes are moistened with saturated saline 
solution. (3) The electrodes are placed on the upper arms and left 
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contains shorter amplitudes and a restless zero line. The lower tracing illustrates 
the bigger maternal waves, a more restful zero line and in addition, the fetal waves 
in a most distinct way. There are no fetal waves visible in the upper tracing. 

Twelve different patients were examined by electrocardiographic 
methods, first, in the usual manner and, then, by means of our teclmie 
as described above, one test after the other without making any changes 
in the apparatus. In all 12 cases fetal waves were recorded by means 
of our special technic. Only 3 of the 12 cases contained evidences of 
fetal waves when the usual technic was used, but these were less distinct. 

Before giving our results there is one more important point, that is, 
how to read the fetal electrocardiograms, in other words, how to identify 
the fetal waves. Impulses of the fetal lieart are too weak to give in a 
visible way, with our present teelinic, the same configuration of heart 
action that we find in the electrocardiogram of adults. The P- and 
T-waves do not show up. The R- waves usually are the only visible part 
of the fetal heart action in tracings taken during pregnancy. Since, 
in vertex presentation, the fetal heart is upside down in relation to the 
maternal heart, the fetal E- waves appear as negative waves (deflected 





Fig:. 5. — Lead III. Upper tracing taken with usual technic ; short maternal R-waves 
and restless zero line. No fetal waves present. Lower tracing taken with special 
technic contains higher maternal R-waves than in upper tracing. Fetal waves in- 
dicated by arrows. 


below the zero line), the amplitude of which varies between 1 and 2 
mm. They are visible to the naked eye but, occasionally, use of a mag- 
nifying glass facilitates identification. In addition to the relatively 
large negative wave there is often present a short positive wave (de- 
flected above the zero line). In breech presentations, the opposite oc- 
curred, that is a diphasic complex with a long positive and a short nega- 
tive component. Such a positive E-wave is identified with more diffi- 
culty than the negative E-wave because, among the positive maternal 
waves, positive fetal waves do not show up quite as distinctly as do the 
negative waves that are associated with vertex presentation (see results). 
The fetal waves occur regularly in a rhythm independent of that of the 
mother. They are best visible when they appear between the maternal 
E- and T-waves or between the maternal T- and the following P-wave. 
■\Vhen they coincide with the maternal QRS complex or with the T-wave 
they are hardly visible. The fetal waves have always the same size and 
form in one tracing and usually the same frequency of occurrence. 
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Fig. 1 illustrates the first lead (right arm — left arm). As previously men- 
tioned, the first lead usually does not give evidence of fetal action. Wlien the 
fetus is in a vertical (vertex or breech) position, the axis of the heart is more 
or less vertical, the isoelectric zones are, therefore, horizontal and parallel to the 
first lead. However, it is obvious that, ou-ing to our technic, the amplitude of the 
maternal E- and T-vraves is larger than it is in tracings obtained bj" the usual 
routine methods and, at the same time, the zero line is quieter. Thus, the 
main conditions necessary to obtain the fetal waves in the other leads are fulfilled. 

In Fig. 2, the upper tracing gives almost no evidence of fetal cardiac action. 
The lower tracing contains small negative deviations occurring at regular intervals 
(140 per minute) independent of the rhythm of the maternal waves. These nega- 
tive waves, indicated bj’’ arrows, are the fetal E- waves.* 




t 1' f I 

Pig. 3. — Lead III. Upper tracing, usual technic; no fetal waves. Longer tracing, 
special technic. Fetal waves are indicated by arrows. 




— Right thigh leads with special technic. Fetal waves present in both tracings ; 

indicated by arrows. 

Lead III, illustrated in Pig. 3, usually gives the best results when the fetus 
IS in a vertical position. In the low'cr tracing one recognizes distinctly the fetal 
waves, indicated by arrows. The upper tracing does not show the fetal waves at 
all. In addition. Fig. 4 contains the tracings obtained by Leads II and III taken 
from the right thigh using our teclinic. Both leads show the fetal waves ^s- 
tinctly. In all four positive leads, tlie fetal waves have the same rate, 140 per 
minute; this was verified by- means of the stethoscope. • ■■ - ■ 

0 illustrates the results obtained in the tliird lead of another pregnant 
woman e ight days before delivery. The upper tracing taken in the usual manner 

duettons.^ waves in the original tracings are clearer than in photographs and repro- 
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hand, the diagnosis of breech presentation was made without examining 
the patient, on account of the positive form of the waves (deflected above 
the zero line). 

The negative electrocardiograms in 5 cases of vertex presentation were 
mostly early cases. One electrocardiogram was taken forty-seven days 
before delivery, another thirty-eight days before delivery, and the third 
thirty-two days before delivery. In taking the fourth, sixteen days 
before delivery, paste was used instead of saline solution which, as men- 
tioned above, caused more fuzziness in the tracings and made identifica- 
tion of fetal waves impossible. The fifth electrocardiogram, taken ten 
days before delivery, gave evidence of interference probably owing to 
muscular fibrillation. The patient was rather nervous. 

The closer the patient is to the expected date of delivery, the higher 
is the percentage of positive fetal electrocardiograms. Table I gives the 
exact figures. In the last three weeks before the expected term, the high- 
est percentage of positive fetal electrocardiograms occurred. This is 
especially clear when we consider the eases of vertex presentations only 
(Table II). 


Table I. TutE Before Delivery Fetal Electrocardiogram Taken 


DAYS BEFORE 
DELIVERY 

TOTAL electro- 
cardiograms 

1 results 

positive 

1 NEGATIVE 

CASES 

PER cent 

CASES 

1 PER CENT 

0-20 

44 

40 

91 

4 


21-70 

26 

21 

SI 

5 


Total 

70 1 

61 

87 

9 



Table II. TiitE Before Delivery Fetal Electrocardiogram Taicen. 

Vertex Presentations 


DAYS BEFORE 

DELIVERY 

TOTAL ELECTRO- 
CARDIOGRAMS 

1 RESULTS 

1 POSITIVE 

1 NEGATIVE 

OASES 

1 PER CENT 

CASES 

PER CENT 

0-20 

21-70 



r™l 

2 

3 

6 

13 

Total 




5 

8 


Electrocardiograms were not taken before the last two months of preg- 
nancy because we Icnew from pre^dous experience that under such cir- 
cumstances, with our present technic, too large a percentage of negative 
results is to be expected. 

It is not proposed to use fetal electrocardiography as another test for 
pregnancy, but it is proposed that it be employed to determine and study 
fetal life during the last period of pregnancy, especially in the days pre- 
ceding and during labor. If a physician should care to use fetal electro- 
cardiography, he should first take tracings only in the last three weeks of 
pregnancy until he becomes familiar ivith the method and acquires the 
ability to read the tracings. The reason for this, as previously stated, is 
that the closer the patient is to the expected term, the more leads become 
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A single deviation or several similar deviations spread over the tracing 
may mean nothing. They may not be true fetal waves especially in 
fuzzy tracings. A fetal electrocardiogram niust he regarded as positive 
onlrj if the waves can he followed through the entire tracing and the 
exact fetal heart rate can he determined. It is necessary to use a ruler 
and a divider. ‘With the divider, the distance between two waves that 
arc suspected of being of fetal origin is measured and, using this same 
measurement an attempt is made to find the same type of wave always at 
the expected interval. If the fetal wave has been chosen properly, to 
begin with, such waves will be found present throughout the tracing, 
disappearing only when maternal waves are superimposed. It is ad- 
visalile to indicate the fetal waves in inlv on the electrocardiogram. After 
having marked at least ten to twenty consecutive fetal waves the ruler 
is used to figure the fetal heart rate. One inch of film represents one 
second; therefore, it is easy to find the fetal rate by counting the number 
of fetal waves in 3 to 6 inches of film and multiplying it by twenty or 
ten, respectively. Also, the maternal heart rate always should be de- 
termined. There is an interesting relationship between the maternal 
and the fetal heart rate. It is usually 3 :5 or 4 :T. The fetal rate is not 
quite twice as fast as that of the mother. The faster the pulse of the 
mother the faster is that of the fetus and vice versa. The smaller the 
fetus, the faster its pulse rate. Therefore, the earlier in pregnancy, 
the faster the fetal pulse. The relationship between the maternal and 
felal lieart rate opens a wide field for study, by use of the fetal electro- 
cardiogram under various conditions, e.specially in labor, 

RESULTS 

We wish to emphasize again that a fetal electrocardiogram must be 
regarded as positive only if the fetal waves can be followed through the 
entire tracing and the exact fetal heart rate can be determined. This is 
the only way to avoid error. Manj’- waves may be suspected of being 
of fetal origin but tliis should not be taken for granted without first 
having determined their definite rhythm and regular appearance. Our 
results are based on this principle. 

Seventy electrocardiograms were recorded from 52 gravidas using the 
tcelmic as described above. Sixty-one or 87 per cent were positive fetal 
electrocardiograms and 9 or 13 per cent were negative. Fifty-nine 
electrocardiograms were taken in 49 cases of vertex presentation. Fifty- 
four or 92 per cent of these ivere positive fetal electrocardiograms and 
0 or 8 per cent were negative. Eleven electroeardiograms were taken in 
3 cases of breech presentation. Seven or 64 per cent of these were posi- 
tive fetal electroeardiograms and four or 36 per cent ivere negative. 

The higher percentage of negative electi’oeardiograms in eases of 
In-eech presentation is owing to the fact, mentioned above, that the posi- 
tive (deflected above the zero line) fetal deviations are recognized vith 
more difficulty (owing to the confusing positive maternal waves) than 
arc negative fetal wavc.s (deflected below the zero line). On the other 
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It is interesting that the number of positive tracings was highest and 
almost the same (46 and 45) in the third lead and in the fifth (left arm 
— right leg). The reason is that of all leads employed these leads are 
the most favorable for recording impulses from the fetus in left vertex 
position, and this position occurs more frequently than right vertex 
position. In the latter position, the second and the fourth leads (right 
arm — right leg) are the most favorable, corresponding to tlie axis of 




4 . 4 






4 




Fig. 6 ,' — Leads II and III taken one day before delivery. Fetal waves indicated by 

arrows. 


^ ^ 










Fig. 7. — Bight thigli leads ; same patient as in Pig. G. Petal waves indicated by arrows. 

tlie fetal heart. Therefore, it is not amazing that the incidence of the 
number of fetal tracings obtained from these two leads is very much 
the same (29 and 32). 

This very fact that two leads are linked together in their positive 
or negative results also explains the observation that a greater number 
of electrocardiograms is positive in two or in four leads (31 per cent 
and 29 per cent, respectively) than in tliree leads (15 per cent, Table 
III). 
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positive in the electrocardiogram. Table III illustrates in how many 
leads positive fetal electrocardiograms were obtained. Three-fourths of 
positive fetal electrocardiograms occurred in at least two leads and al- 
most a third of them in four leads. 

The relationship between the time before delivery and the number of 
positive leads is illustrated in Table IV. During the last three weeks 
before delivery more than twice as many fetal electrocardiograms are 
positive in four different leads (38 per cent) as occur during the time 
previous to three weeks before term (14 per cent). The reason for 
this lies in the fact that the larger the fetus the more its heart action 
shows up, not only in the favorable leads but also in the others. 


Table III. PosmvE Fetal Electrocardiograms Obtained 


POSITIVE IN 

NUMBER 

PER CENT 

1 Lead 

15 

25 

2 Leads 

19 

31 

3 Leads 

9 

15 

4 Leads 

18 

29 

Total 

61 

100 


Table IV. Relationship op Nuaiber op Positive Leads to Time Before Delivery 


POSITIVE IN 

0-20 DAYS 1 

21-70 

days 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

1 Lead 

10 

25 

5 

24 

2 Leads 

11 

27 

8 

38 

3 Leads 

4 

10 

5 

24 

4 Leads 

15 

38 

3 

14 

Total 

40 

100 

21 

100 


As an example of a positive fetal eleetroeardiogram recorded at the end of a 
full-term pregnancy, tracings of a gravida, aged 20 years, were chosen. The electro- 
cardiogram was taken on Dec. 8, 1937. The following day a female hahy who 
weighed 3,510 gm. was delivered hy forceps. The electrocardiogram gives evidence 
of fetal waves in four leads (Figs. 6 and 7). They are indicated hy arrows. The 
maternal heart rate decreased duriag the test from 98 to 88; that of the fetus, 
consequently, decreased from 150 to 144. Not all the tracings, of course, are as 
clear as this one. Especially, not all leads are equally favorable in the earlier 
cases. Tlierefore, it is necessary to mention the value of the various leads that 
are employed. 

In 61 positive fetal electrocardiograms, there were 152 positive trac- 
ings. The tracing of the first lead was never positive; the tracing of 
the second lead was positive in 29 instances; the third in 46; the fourth 
lead (right arm — ^right leg) in 32, and the fifth lead (left arm — right 
leg) in 45 instances. The reason why the tracing of the first lead was 
never positive has been mentioned above. In longitudinal positions 
(vertex or breech presentation) the axis of the fetal heart is vertical. 
Therefore, the iso-electric zones are horizontal and are parallel with 
tlie first lead (right arm— left arm) . "We did not have a case of trans- 
verse position of the fetus in our series. In this particular instance, 
lowever, the tracing of the first lead might be expected to be positive. 
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deliveries on May 31, 1935 and July 24, 193G, On Aug. 10, 1935, a large ovarian 
cyst, 20 by 15 cm. wliicli weighed 1,050 gm. had been removed at the clinic. When 
she came to the clinic on Dec. 3, 1937, she had all signs of pregnancy but fetal 
heart tones could not be heard. It was fifty-five days before the expected date of 
delivery. The fetal electrocardiogram taken on the same day was positive in the 
third lead (fetal rate 138). Two weeks later, on Dec. 27, 1937 and finally on 
Jan. 4, 1938, fetal heart tones could not be heard. Electrocardiograms taken on 
Dec. 15, 1937, and Dec. 27, 1937 were both positive in four leads. A living male 
baby (3,850 gm.) was born spontaneously on Jan. 14, 1938. The tracings in Figs. 
8 and 9 were taken on Dee. 15, 1937, forty-three days before the expected date and 
thirty days before delivery. 

In case doubt exists as to wlietber tbe fetus is alive during the last 
two months of pregnancy, especially if such a doubt arises when the 
patient is in labor, fetal electrocardiography might be of practical 
value. 

The scientific side of this test opens an even wider field. The only 
method available for study and observation of the condition of the 
fetus in pregnanej^ and labor, up to now, has been that of stethoseopic 
examination Avhich, of course, for practical purposes will never be 
replaced. For research woi’k, however, a more accurate test is needed. 
The fetal electrocardiogram recorded in pregnancy and labor gives us 
records of documental value, tracings which show the action of the 
maternal heart and that of the fetus at the same time. The relation- 
ship between the circulation of the mother and that of the unborn 
infant can be studied under various conditions. It is not necessary 
to repeat what was said about other uses of fetal electrocardiography 
in the paper given on Dec. 2, 1936.^ Fetal electrocardiography is still 
a new method which can be improved. However, it has possibilities 
of being of value for practical and scientific purposes. 

SUMMARY 

The principles on which the routine technic of fetal electrocardiog- 
raphy has been developed are use of the electrocardiographic apparatus 
without modification, application of electrodes to the extremities only, 
increase of the amplitude of waves and decrease of the fuzziness of 
tracings by simple means. The technic of obtaining and interpreting 
fetal electrocardiograms is described in detail. The difference between 
the results obtained by use of the usual teclmic and those obtained by 
use of special technic is illustrated in Figs. 1 to 3. 

Seventy fetal electrocardiograms were recorded from 52 patients 
during the last seventy days of pregnancy. Sixty-one or 87 per cent 
of the electrocardiograms were positive and 9 or 13 per cent were nega- 
tive. During the last twenty days of pregnancy 40 out of 44 electro- 
cardiograms or 91 per cent were positive. Between the twenty-first and 
seventieth day before deliveiy 21 out of 26 electrocardiograms or 81 
per cent were positive. In eases of vertex presentation, during the 
last twenty days of pregnancy, 94 per cent of the electrocardiograms 
were positive and, between the twenty-first and seventieth days before 
delivery, 87 per cent were positive. 
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The first appearance of fetal waves usually occurs in that lead which 
is most parallel with tlie axis of the fetal heart (25 per cent of posi- 
tive cases). There is another factor which may explain the higher 
incidence of fetal waves in Lead III in contrast with Lead II. Exam- 
ination of the tracings will show, that the tracing from the second lead 
usually has a more fuzzy character than that of the third lead, a factor 
which makes identification of the fetal waves more difficult in the second 
lead. 



^ 4 I ^ I I 



Fig. 8. — Fetal electrocardiogram taken forty-three days before term, thirty days 
before delivery. Fetal heart tones not heard through stethoscope. Petal waves in 
Leads II and III indicated by arrows. 


mmAm 







^ j f i 4 

Fig:, 9. — ^Right thigh leads ; same patient as in Fig. 8. Fetal waves indicated by 

arrows. 

Having reported the technic and results of fetal electrocardiography 
we should discuss the value of this test. There is a practical and a 
scientific side to every medical method. The practical value of the 
fetal electrocardiogram can be illustrated best by report of a. case in 
our series. 

The patient, aged 27 years, weight 179% pounds (81.6 hg.), had her last men- 
strual period on April 20, 1937. She was a para ii, having had two spontaneous 


THE EBLATION OP BASAL BODY TEMPEEATURE TO 
FERTILITY AND STERILITY IN WOMEN 

Theodore T. Zuck, M.D., CLE\Ti;LAND, Ohio 

(From the Laboratory of Anatomy and Associated Foundations, Western 

Reserve University ) 

P ERIODS of fertility and sterility undoubtedly occur during tiie 
menstrual cycle in the human female. These have been explained 
on theories for each of ivhieh some inadequacj'- must be admitted even 
with the most careful application of the principles embodied. 

In this essaj'- we present data Avhicli offer a practical method for the 
regulation of conception in fertile Avomen. Thej’’ may also be valuable 
in the study of Avomen AAdio are reputedly barren. 

In the ncAver experimental approach to the subject of human OAUila- 
tion many methods have been investigated. Most of these are in fair 
agreement. Some methods, hoAvever, are unsuitable for determining the 
day of rupture of the ovarian follicle and, in all, the difficulty of fore- 
casting variability has been the chief handicap to practical application. 

In the older literature pregnancy has been reported by different ob- 
servers to result from exposure on nearly everj^ day of tlie menstrual 
C3’'ele. As late as 1927 DicldnsoiP made an exhaustive sui’A^ej’’ of exist- 
ing data and came to the conclusion that imexpected variability in 
OAmlation constitutes a major hazard to estimation of temporary sterilit.y 
by any set rule of thumb. At the very date of publication of Dickin- 
son’s conclusion tliere Avere in progress Iavo investigations AAffiicli have 
considerably clarified the dating of human OAuilation. 

Ogino,i4> 15 following the method of L. Fraenhel,® made an estimate of the ovula 
tion date in the menstrual cycle by inspecting the ovaries in 83 laparotomies. He 
claimed a fertile period lasting from the nineteentli to the twelfth day before the 
oncoming menstrual period. This is not far from Fraenkel’s observations pub- 
lished nineteen years previously (1911), although Ogino advocated a relationship of 
o\mlation to the following, not to the preceding, menstruation. 

Knausi2 investigated the reactivity of the uterus to pituitrin and found that the 
human uterus contracts vigorously up to a date near the middle of the menstrual 
month when it suddenly becomes almost unresponsive. From existing experimental 
data he reasoned that corpus luteum inliibition produces tlie falling off in response 
and that since the corpus luteum requires about two days after rupture of the ovarian 
follicle to produce its effect, ovulation must have occurred two days before the 
negative response is observed. Knaus emphasized the correlation between ovulation 
thus determined and the oncoming menstruation, claiming ormlation on the fourteenth 
day preceding menstruation. 

Hartman‘> s studied the time of ovulation in the macaque by rectal palpation of 
the uterus and ovaries, confirming his observations by laparotomj". He further 
extended his investigation by securing pre-arranged conceptions and recovered 
embryos of known age from precise dating of fertilization. Subsequently he pub- 
lished a comprehensive critique of all the available data up to 193(5. In tliis con- 
tribution!* he set down a review of his own data placing ovulation in the female 
macaque between the eighth and twenty-first days of the cycle. He is unwilling 
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Besides the usual Leads I, II and III, two more leads were used 
(right arm— right thigh; left arm — ^right thigh). The largest number 
of positive results were obtained in the third lead (46) and in the fifth 
lead (left arm— right thigh) (45) because they are most favorable in 
the left vertex position of the fetus which is the most frequent position. 

Twenty-five per cent of the positive fetal electrocardiograms were 
positive in only one lead, 31 per cent in two leads, 15 per cent in three 
leads and 29 per cent in four leads. In the last three weeks before 
delivery, 38 per cent of the tests were positive in four leads. 

As an example of the practical value of the fetal electrocardiogram, a 
ease is described and the electrocardiogram is shorni in which the fetal 
heart tones could not be heard through the stethoscope and the electro- 
cardiogram gave evidence of a living fetus fifty-five, forty-three, and 
thirty-one days before the expected term. 

Fetal electrocardiography in pregnancy and labor gives objective 
graphic evidence regarding the viability of the fetus. This is of prac- 
tical value in doubtful eases in which the older subjective methods, 
stethoscopic examination, and observation of fetal movements fail. By 
means of the technic presented, the rate, rhytlun, and regularity of 
fetal heart action can be observed in the electrocardiogram. The scien- 
tific field of fetal electrocardiography might even be wider. Such a 
procedure renders possible observation of the fetus objectively under 
various conditions in pregnancy and labor. The relationship between 
maternal and fetal heart action can be easilj’- studied. 
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The author reports a case 'wliich, definitely proves the longevity of spermatozoa. 
A steiile young woman anxious to bear children had an artificial insemination per- 
formed on the twenty-sixth day of the menstrual cycle, hence during a period of 
physiologic sterility. She menstruated normally twm days later and following this 
abstained from coitus. She did not menstruate after this and subsequent examina- 
tions revealed a pregnancy the duration of which coincided with the menstrual 
history. Evidently in this case the spermatozoa had remained alive and capable 
of fertilization in the Fallopian tube until an ovum was liberated. Hence, it is pos- 
sible for spermatozoa to retain their vitality for at least fifteen, days. This fact 
speaks against the principles laid doum by Ogino and Knaus concerning the physio- 
logically sterile period. 


J. P. Greenhill. 



1000 


A]\IEEICA]Sr JOURNAL OF OBSTETRICS AND QYNECOLOGT 


that symptoms may appear over a period of tliree days, these symptoms 
usually being more pronounced in those women who have had some in- 
flammatory process in the uterus or oviducts, Eupture of the follicle 
may actually he felt by the woman after careful observation of her o\vn 
temperature curve. 



Fig-. 1. — The Incidence of the midperiod and duration of menstrual cycle. The 
majority of ovulations indicated by this determination of the midperiod falls be- 
tween days nine and nineteen of the menstrual cycle with the highest incidence 
occurring on days fourteen, fifteen, and sixteen. 


PATIENTS 

VARIATION 


P2-P9 

26-29 

26-31 

26-32 

26-33 

26- 34 

27- 32 
27-32 

27- 34 

28- 31 
26-32 

29- 32 
29-34 
29-34 


Fig. 2. — Sixteen planned pregnancies succe.ssfully started by using midperiod symp- 
toms as indicative of ovarian follicle rupture. 


A summary of the menstrual cycles and the observed midperiods is 
given in Fig. 1. It vnll be seen that the conformation of the curve of 
menstrual cycle is veiy similar in our group to that surveyed by Engle 
and Slielesnyak^ in 1934 and by others. The menstrual cycles in our 
women, whose ages range from twenty-five to thirtj^-six years, are very 
much more regular than those reported in younger women by Engle 
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EXPOSURES RESULTING III PREGHANCV WITH NO OTHER EXPOSURES 
DURING THE CVCLE 
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to accept tlie narrowness of span of fertUity as advocated by tlie Ogino-3Inaus law, 
but is quite convinced that a safe period does exist expecially during the last quarter 
of tlie menstnial cycle. 

The data collected by Papanicolaouic by the vaginal smear method indicate that 
in some women it is possible to determine ovulation within a span of two or three 
days. This information shows the highest number of ovulations to occur on days 
eleven, twelve, and thirteen with a range from days seven to seventeen. This method 
has both clinical and experimental application. 

Studies by microscopic section of uterine mucous membrane as reported by 
Schroederis distingnish between nonsecretory (preovulatory) and secretory (post- 
ovulatory) phases of the mucous glands in the endometrium. Evaluation by this 
method is in keeping with the theory that ovulation occurs between the fourteenth 
and sixteenth days of the cycle. Tliis method has been opposed by Evans and 
Swezy,5 the objection being that it is unreliable but Hartman^, lo defends it lending 
support from his observations on macaques. 

Recently Burr, Hill and AUeni have applied the principle of electrical potential 
change to the study of follicle rupture and have been able to record showers of im- 
pulses of nervous origin at tlie time of ovulation in rabbits and more recently2 
also in women. 

In the effort to obtain further information on human ovulation, I 
began, in 1930, to collect instances of carefully recorded coital exposure 
which resulted in pregnaney. By establishment of a special “coopera- 
tive” clinic at the Maternal Health Association of Cleveland, Ohio, I 
enlisted the assistance of young women planning pregnaney and tvilling 
to serve in an experiment in which the time of the midperiod could 
be determined. 

For several years the women were instructed to keep menstrual rec- 
ords and note particularly signs of the midperiod (Mittelschmerz) . On 
the basis of their eyeles and midperiods thus defined, exposures were 
permitted often for a period of several months during what we believed 
to be the sterile days of the cycle, then a single exposure at the mid- 
period when we believed conception possible. The results from this 
experiment emphasized the need for more precise determination of the 
time of ovulation. Commeneing in 1935 morning rectal temperatures 
were also taken by the women, and since then this has been a routine 
procedure. 

In the early years of our experiment we accumulated information on 
the duration of the menstrual cycle in the wnmen under observation 
and recorded their ability to distinguish midmenstrual signs which 
might be indicative of ovulation. We learned that the signs associated 
with ovulation are extremely varied and in many women are not recog- 
nizable. However, in some women there are definite sensations which, 
if recorded on the menstrual calendar, can be considered to date the 
omilation. This is borne out by the fact that in 15 women, a single 
exposure at the time of subjective sensation has resulted in pregnaney. 
The sensations range from a slight temporary discomfort on one or other 
side of the lower abdomen to severe pain lasting for several hours. In 
some women there is a vaginal discharge at the midperiod, lasting from 
one to three days, and there may also be a small amomit of bleeding. 
In one woman there was a regular one-day diarrhea at this time and in 
several others there were headache and sleeplessness. It seems evident 
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Fig. 3 shows six successive menstrual cycles in one Avoinan whose tem- 
perature curve presents a midperiod low level ascertained to coincide 
with ovulation through the occurrence of pregnancj^ from exposure at 
this precise date and this date only. In this woman, after pregnancy 
started, there was a fall of temperature at about the time of the expected 
ovulation of the succeeding e.yele. Of 20 women whose pregnancies 
were planned from the temperature curve (Fig. 4), two, of whom tliis 
is one, showed a temperature drop at the first midperiod date after 
commencement of pregnancy. In the other 18, the temperature re- 
mained eontinuouslj'' between 98.5° and 99.5° F. after conception. From 
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Pig. 3. — Six successive menstnjal cycles in one woman whose temperature curve 
presents a midperiod low level ascertained to coincide with ovulation through the 
occuri’ence of pregnancy from exposure at this precise date and this date only. 

Pig. 4. — The record of the last menstrual cj'cle in each of twenty women to 
illustrate the identification of ovulation with the approximate date of the midperiod 
low temperature. The date of exposure is marked by a cross and the duration of 
menstruation b>' a double-headed arrow. 


the records of these two Avomen one may hazard the suggestion tliat wiieii 
nausea occurs it starts at the date of tlie midperiod follotving conception. 

Fig. 4 gh'cs the record of tlie last menstrual cycle in each of 20 
Avomen to illustrate identification of ovulation Avith approximate date 
of the midperiod Ioav temperature. No pregnancy occurred before the 
tenth day or after tlie tAventieth day of the c.vele regardless of cycle 
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and Slielesnyak, This is a fairly well-recognized stability that takes 
place within the older age group of which this evidence is an example. 
Our women are all married and living with their husbands. Many have 
had one or more children. There has been no selection on the basis of 
economic status. A midperiod indication is claimed by about 50 per 
cent of the women in our group and varies with the length of the cycle. 

Pig. 2 shows the range in day of exposure in 16 planned pregnancies 
successfully started by using midperiod symptoms as indicative of 
ovarian follicle rupture. There were no exposures during the cycle 
other than those indicated and no subsequent exposures until after 
pregnancy had been proved. It will be noted that no pregnancy oc- 
curred before the^eleventh'day of the cycle nor after the eighteenth day 
regardless of cycle lengtli. It is important to note that pregnancy never 
occurred at any other date of the menstrual cycle despite exposures per- 
mitted in previous months during the assumed sterile days. 

Although the midperiod determination yielded interesting data, it is 
not a method of precision. 

Our next step was the recording of early morning rectal temperature 
in the hope of more accurately dating ovulation, for Van de Velde^® 
in 1904 reported variations in body temperature during the menstrual 
cycle and in 1929 confirmed his observations by supplemental data.^° 
Further information is essential because of occasional irregularities 
found in the cycles of all women. Hammy and Crockett^’- had already 
reported in 1932 the temperature record of one woman. Dr. Huben- 
stein, carrjung on a parallel investigation in this laboratory, has re- 
corded routine daily temperatures on a group of women and has re- 
cently published his findings.^^ 

In arranging for single exposure pregnancies one must have ascer- 
tained the approximate ovulation date; even then, as is shown in our 
records of 81 women, pregnancy may not occur untH after several timed 
exposures. The rhythmic rise and fall in the twenty-four-hour tempera- 
ture record is an established fact, the lowest point being reached usually 
in the early morning. To standardize the procedure our women re- 
corded theic rectal temperature each morning before rising. This rou- 
tine was carried out at approximately the same time every day. The 
temperatures were read and recorded to tenths of a degree. When 
these temperature records are plotted, the resulting curve usually shows 
that just before menstruation begins there is a slight fall in the tem- 
perature which, in most women, reaches 98° F. This level is main- 
tained during the period of flow. At the end of the period there may 
be a temporary lowering of the temperature wliieh then rises to some- 
what above 98° before falling abruptly to reach its lowest level at the 
midperiod when it may descend to 97° or even lower. After this fall 
the temperature rises to a level usually above 98° F. and remains prac- 
tically stationary until the onset of the next menstrual period. This 
phase is usually regarded' as the lutein phase. It is true that not aU 
menstrual cycles show these clear-cut variations, but in the 67 women 
studied this variation was characteristic of more than 80 per cent of 
the menstrual cycles. 



